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Fig. 11. Brink of the American Fall, from Goat Island, February 15. Fig. 12. The Ameri 


FLOW SHUT OFF FROM AMERICAN FALL BY ICE JAM NEAR HEAD OF AMERICAN RAP'D 


























ICE JAM IN GORGE BELOW THE FALLS. VIEW ON APRIL 9; LOOKING TOWARD 5. THE ICE JAM ¢ 
AMERICAN FALL. 
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FIG. 13. VIEW DOWNSTREAM FROM UPPER STEEL-ARCH BRIDGE, APRIL 10; SHOWING (CE 
JAM IN GORGE BELOW THE FALLS. | 


» 12. The American Fall, from Canadian Side, February 
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). THE ICE JAM ON APRIL 10; LOOKING TOWARD AMERICAN FALL. FIG. 16. VIEW LOOKING TOWARD HORSESHOE FALL ON APRIL 10. 


FALLS DURING THE ICE JAMS OF FEBRUARY AND APRIL, 1909 


- , oe stant ; Falls 
(From Photographs by J. Rattray Wilson, Constructing Eugineer and Architect, Nis: 
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[Contributed.] 

The ice conditions in the Niagara River, this 
spring, have been so unusual as to be worthy of 
record. On Feb. 14, 15 and 16, the American 
channel at Niagara Falls was completely blocked 
with ice, causing the rare spectacle of the Amer- 


this time in the gorge below the “Falls, causing 
an unprecedented rise all along the river from 
Niagara Falls to its outlet into Lake Ontario at 
Youngstown and doing considerable damage to 
structures located on the banks. 

THE DRY NIAGARA.—The winter of 1908-09 
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Extraordinary Ice Jams at Niagara Falls. began to run and jammed in the Niagara River, A shoal extends from the head of Goat Island 


in the Niagara River across the American chan- 
nel to Grass Island, as will be seen by 
to the accompanying map of Niagara 
vicinity (Figs. 1 and 3), and the entire American 
channel is comparatively shallow. On Saturday, 
Feb. 13, a high wind, blowing from the nort 
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soing almost completely dry, a con- 
sr ‘ved only twice before since the sur- 
andir country has been inhabited by white 
on March 29, 1848, and again on March 
“he river ran comparatively free from 
‘Tors eb. 17 to April 9, when the ice again 
















GORGE SEEN FROM ABOVE THE WHIRLPOOL; APRIL 10. 


was comparatively mild, and the ice in the Great 
Lakes above Niagara froze in a thinner sheet 
than usual. Consequently a gale from the south- 
west on Feb. 12 and 13 quickly broke up the ice 
sheet in Lake Erie and crowded it down the lake 
to the head of the Niagara River at Buffalo. 


forced back the water in the river so that ice 
coming down was stranded on the rocks of the 
shoal. The oncoming flow lodged behind this 
and, aided by freezing temperature, solidified into 
an ice dam extending from the Three Sister 
Islands across the American channel up to the 
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Carborundum Co.'s plant and forming a field of 
ice along the south side of Goat Island extending 
some 200 ft. into the Canadian channel and down 
to the brink of the falls. The location and ex- 
tent of this ice formation is shown on Fig. 1. 

By Sunday, Feb. 14, the American channel had 
become entirely dry save for a few insignificant 
streams of water which found their way through 
devious crevices in the ice wall and trickled over 


All day Thursday, April 8, the ice kept coming The front page cut is a view 
down stream and as the wind had changed to ing downstream from a point 
the north in the meantime, the current was un- pool, showing the tracks of 
able to carry the ice away from the mouth of the covered with ice. Fig. 4 is a vi 
river. By night the river was jammed full from stream with the Lewiston Sus; 
its mouth up to the suspension bridge at Lewis- the middle distance and show 
ton and, with the exception of a few holes, to the glacier-like formation extendin: 
foot of the Whirlpool Rapids. By the following Lake Ontario. Figs. 6 and 7 lose 
day the ice had risen, all along this length, from views near Lewiston giving so le: 
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FIG. 1. MAP OF NIAGARA FALLS AND RIVER, SHOWING ICE TROUBLES OF 1909. 


the brink of the falls. Adventurous persons 
walked dry shod in the bed of the river. The 
photographs* reproduced in Figs. 2, 11 and 12 
were taken on Monday, Feb. 15. Fig. 2 is a view 
/ooking up the American channel from Goat 
Island Bridge. Fig. 11 shows the brink of the 
American Falls as seen from Goat Island, and 
Fig. 12 the same falls as they appeared from the 
Canadian side of the river. 

The Horseshoe Fall is ordinarily free from the 
influence of ice, but on this occasion the com- 
bined retarding action of the wind and the ice 
sheet, extending out from the Sister Islands, re- 
duced the flow to about half its normal amount. 

The effect of the ice jam on the power develop- 
ments and industries located on the American 
side was severe. The intake of the Niagara 
Falls Hydraulic Power & Manufacturing Co.’s 
canal and the forebay of the Niagara Falls Power 
Co. were blocked with ice, necessitating opening 
and maintaining the passages by blasting and 
the use of ice breakers. The paper and pulp 
mills drawing water from the canal were com- 
pelled to shut down owing to lack of water. The 
Niagara Falls Power Co. had assistance from 
the Canadian Niagara Power Co. and was able to 
supply the usual demand for power. 

The power plants on the Canadian side were 
kept running without great difficulty. The Cana- 
dian Niagara Co. kept its intakes clear of ice by 
blasting and by employing a force of men to 
keep the ice moving away from the racks. 

The direction of the wind changed on Tuesday, 
Feb. 16 and, with warmer weather following, the 
ice jam gradually gave way and passed over the 
Falls, restoring the river to its usual condition in 
a few days.+ 

THE GORGE JAM.—On Wednesday, April 7, a 
severe wind storm passed over the central and 
Eastern States, with west winds prevailing. The 
gale broke up and freed the great ice floe on 
Lake Erie and the northern lakes and forced the 
ice in enormous quantities down Niagara River. 

*Figs. 11-16 are on an inset sheet. _ ; 2s 


+{An account of this ice trouble appeared in Engineer- 
ing News, March 4.—Ed.] 


20 to 40 ft. above the normal level of the river, height of the jam and the wreckage strewn in 





























covering the tracks of the Gorge Route Electric its path. 

Railway for six miles, snapping off the poles and While the whole river was rising, a second jam 
shearing off fills and culverts. The piers of the formed farther up, between the head of the 
Niagara Navigation Co.’s dock at Niagara-On- Whirlpool Rapids and the Falls, and caused the 














FIG. 2. LOOKING UP THE AMERICAN RAPIDS ABOVE NIAGARA FALLS, FROM GOA’ SLAND 
BRIDGE, FEBRUARY 15, 1909. é, 


river to rise, in this stretch, far beyon’ the high- 


The-Lake and at Lewiston were buried under 15 ret 
est point ever known in history. higne 


ft. of ice. Boat houses and piers along the river 





were demolished like egg shells. The transmis- level reached inthe past has been 2™ ft. above 
sion line of the Ontario Power Co., which crosses normal water‘evel. The conditions 0: ''¢ — 
the river at Devil’s Hole was broken, the piers ing of Saturday, April 10, caused this record , 
on which the towers rested being pushed from be exceeded by 12 ft, creating a ne" we 


their footings. 40 ft. above normal level. The On‘ 
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April 29, 
— a Co., whose power house is situated near the foot raised the water again, both at Lewiston and at 
of the Horseshoe Fall, was compelled to suspend the Falls. At the latter place it rose, by noon 
——— g operation shortly after 10 o’clock Friday night of Wednesday, to within 2 ft. of its high-water 
| Seeaacaet om and the power-house was soon filled with water mark of a few days previous. It was feared that 
ie fe 4 and ice, which broke through the doors and win- the jam was about to go out with a rush, in 
a oy dows and poured over the floor. The maximum which case the damage would have been enor 
“ . height was reached about 4 a. m. Saturday, after mous. But it did not move and did not even rise 
4 nese | 4 which the ice slowly subsided until it had dropped with the water so that the only noticeable effect 
3 tik or ees about 20 ft. Ice was piled up about the abut- was the wearing of a few holes here and there 
ua os es As ments, and into the steel work of the steel arch 
va - bridge just below the Falls and for a time it was 
eo feared the bridge would be destroyed. Fortun- 
~ cae th. aa ately the ice subsided before this could occur, but 
| 4 when the ice gave way it was found that the 
Ree Re j > upper wing wall was badly crushed. The steamer 
\ ‘ oes ie “Maid of the Mist” was forced up from her posi- 
: a tion at the foot of the incline “and was badly 
4 damaged. 
bie . Fig. 16 is a view looking up toward the Horse- 
ee ond shoe Fall, taken April 10, showing the ice piled 


about the Ontario Co.’s power house. The point 
of ice just below the Falls is estimated to be 60 





re, s - - ft. above normal water level. Fig. 14, a view of 
2 LES eee the American Fall taken April 9, shows the char- 
3 "4 2 acter of the ice and its crushing effects. This 
3 Ps Poe zi hummock was about 90 ft. above normal water 


level. Fig. 15 is a view of the same on the fol- 
: Res lowing day, showing the ice as having sheared 
f= ois off at the edges and having subsided about 20 ft. 
: os 3 Fig. 13 is looking downstream under the upper 
“ag steel-arch bridge, with the power-houses of the 
Niagara Falls Hydraulic Power & Manufacturing 
34 Co. in the distance. It shows the ice piled against 
i the abutment of the arch bridge. Figs. 8 and 
be 9 are general views of the upper ice jam. Fig. 
5 shows the Ontario Power Co.'s power-house 
on April 14, after the ice had dropped 20 ft. and 








x. 








af 4 had been partially cleared away by the action of 
; the Falls at the left. The maximum height of Fig. 4. View Down Niagara River toward Lake 
the ice is indicated by the five partially boarded Ontario. 
windows. in its surface, due to the action of the water 
Ice still continued to come down the river for and the ice running beneath 














several days, but the jam and water level re The weather continued warm so that the ice 
mained practically stationary until the night of had become very rotten by this time and showed 
ul - Tuesday, April 13, when the quantity of ice run- little tendency to cohere as fresh masses came 
gi ee te ning greatly increased and being unable to get down from above. Apparently the water and ice 
eae Ss away under the jam as fast as it-came down, was able, under the increased head, to force a 
in hay PSE KS Ee eS ee rs 


jam 















































Fig. 3. Map of the Niagara River from above the 
Falls to Lake Ontario. TR TN re ee ee i. 
(Repro'.-ed from U. 8, Geological Survey Chart.) FIG. 5. STATION OF THE ONTARIO POWER CO., ON APRIL 14. 
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passage under the jam, for the level again fell 
and by Thursday morning, April 15, had reached 
a point where it was felt that danger was past. 

The effect of the ice jam, in so far as the dis- 
trict adjacent was concerned, was most pro- 
nounced in its influence on the plants generating 
power from the falls and on the industries con- 


The Canadian Niagara Power Co., whose power- 
house is a short distance above the Horseshoe 
Fall, had a good deal of trouble owing to the ice, 
running in the rapids above, jamming into the 
forebay. A large force of men was kept busy, 
night and day, dynamiting ice in this forebay and 
keeping it moving with rakes and poles. Inside 








FIGS. 6 AND 7. 
(Photographs Copyrighted by M. H. Zahner, Niagara Falls, N. Y.) 


suming this power. The power-houses of the 
Niagara Falls Hydraulic Power & Manufacturing 
Co, are situated in the Gorge a short distance 
below the upper steel bridge, on the American 
side, They were exposed to great danger of be- 
ing crushed by the ice, but fortunately escaped 
without injury Water rose in the basements 
but did not reach the generating machinery. 
Some difficulty was also experienced at times in 
keeping the forebay clear of ice, but it was not 
necessary to shut down any machinery, 

The Niagara Falls Power Co., whose power- 
houses Nos. 1 and 2 are situated on opposite 
sides of a short canal on the American side, above 
the Falls, was most of the time unaffected by 
the unusual conditions. The action of the wind 
was such as to drive the down-coming ice floe 
across the river to the Canadian side, leaving 
this company’s forebay clear for the most part. 
The mouth of the tailrace tunnel, emptying just 
below the upper steel arch bridge, was covered 
with ice and water, but the great velocity of the 
tail water in the tunnel kept the exit open. 

The Ontario Power Co., whose power-house is 
at the foot of the Horseshoe Fall, suffered most 
severely. As stated above, the power-house was 
flooded early Saturday morning. The windows of 
the power-house are located 7 ft. above the high- 
est previous water mark of 28 ft. and their sills 
were overtopped by about 5 ft. of water in the 
first instance. By Tuesday, April 13, it is stated 
that the water had so far subsided as to allow 
access to the generator room and to permit the 
work of cleaning up and drying the generators 
to begin. However, the power-house was again 
flooded by the rise on Wednesday following, thus 
delaying the time when the company could re- 
sume the generation of current. On Monday 
morning, April 12, connection was made between 
the Ontario Power Co.'s bus bars and the Elec- 
trical Development Co.’s -plant, one 15,000-HP. 
generator in the latter plant being placed at the 
disposal of the Ontario Co. Also a temporary 
transmission line was quickly erected to connect 
with the Canadian Niagara Power Co.’s plant 
and, by Monday night, 10,000 HP. was being re- 
ceived by the Ontario Power Co. from this source. 
By these means the company was able to supply 
the demands upon it for lighting and traction 
service, The industrial concerns obtaining power 
from this company will be deprived of power for 
at least two weeks. At Syracuse and Rochester 
there are steam plants which have been started 
up and will help overcome the deficiency. For 
the industries at Lockport there was no course 
open but to shut down and wait for resumption 
of operation by the Ontario Co. It is not be- 
lieved that the damage to this plant will cause 
any further delay than that incident to cleaning 
and drying the machinery. 


Vol. 6 1 
se, 
agara Falls, N. Y., by whose co: + 
shown in Fig. 2 and on the inset ; i 
duced. i 
The above article covers the P 
jam through April 17, when th: x of 





the power-house an fice breaker operated by the 
electric crane was kept working, breaking up and 
moving the ice from in front of the racks. By 
these exertions, the company was able to carry 
their customary load and help out the Ontario 
Power Co. to the extent above noted. 

The plant of the Electrical Development Co., 
Ltd., situated just above that of the Canadian 
Niagara Co., is the only one which entirely es- 
caped the effects of the ice. In the design of 
the intake works of the plant especial attention 
was paid to the elimination of ice, and it is 
worthy of note that under the severest conditions 
just passed the water was automatically and 
completely skimmed of ice before entering the 
inner forebay. Fig. 10 is a photograph taken on 
Wednesday, April 14, and shows the ice passing 
over the wing dam outside of the deflecting wall, 
with clear water coming from the inner forebay. 
During the three years that this plant has been 
in operation it has never been necessary to em- 
ploy extra help on the operating force on ac- 
count of the presence of ice. In the present in- 
Stance, the company carried its usual load, in 
addition to furnishing 15,000 HP. to the Ontario 
Power Co. as noted. 

Acknowledgment is made to Mr. J. Rattray 
Wilson, Constructing Engineer and Architect, Ni- 








FIGS. 8 AND 9. 


THE ICE JAM NEAR LEWISTON, N. Y. 


danger was reached. From April 18 to 2] 
situation remained about the same, n 
parent increase in the height of the i 

the glacier moving slowly out towari! 
carrying with it all shore structures 
During this period the top level of 





Lewiston was some 75 or S80 ft. abov: norma 


level of the river and solid from bank 


though the top of the mass was spongy 


apparently slowly disintegrating under the 
of the sun. However, the danger f: 
sible further rise was then so great th 


officials along the river called upon Gov. Hughes 


of New York, for state aid. In respon 
call the governor ordered Mr. Henry A. Ku 
the Assistant Superintendent of Public W 


nize 


of New York State, to the river with authority 


to take any necessary measures of relict 
Accordingly, Mr. Kunze and his corps of 
sistants on April 22 started blasting in 


pack at the mouth of the river at Youngsto 
with a view toward opening there a chann 
across the bar in order to lower the leve! of t 


river behind. At this time the leve! of 


river below the Falls had fallen to normal, : 


wind conditions did not threaten from th: 
The river itself was ice-bound for about 
miles, but seemed to be lowering in the mi 


idle 





= ms | 
o>] 
| 
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n the afternoon and evening of 
m was solid from the Canadian 
fort at the Ontario end of the 
ed to be tongue-shaped where it 
ly pushed into the lake. The 
etarded the edges so that longi- 
ines were plainly visible on both 
.'s blasting had small apparent 
The surface was so soft and 
ynsiderable trouble was experi- 


A Study of the Discharge of Septic Tank 
Sludge Into a Tidal Estuary. 


The effect of the discharge of septic tank sludge 
into a tidal estuary is reported on by Dr. Gilbert 
J. Fowler (Broad Oak, Urmston, near Manches 
ter, England), in an appendix to the latest report 
of the Royal Commission of Sewage Disposal. The 
observations in question were made by Dr. Fowl- 
er in conjunction with Mr. J. P. Wilkinson, M. 
Inst. C. E., of Manchester, England. The septic 





os, , See ae 


soe 





enced in placing the explosive, and, for the same 
reason, the area of shattering was quite limited. 
Charges of 300 to 500 Ibs. of dynamite were 
fred at a time, and though having small local 
effect, the heavy waves started from each ex- 
plosion no doubt tended toward breaking up the 
pack 

Meanwhile, the rush of free water over the 
Falls was having a marked effect on the jam 
farther down the river. Due partly to this and 
partly, no doubt, to the continued blasting, there 
began to appear on the morning of April 23, 
several large open water spaces on the river be- 
tween Lewiston and Youngstown. The river all 
this time was dropping slowly and fresh chunks 
of ice were coming out of the depths at the 
nouth of the river, indicating that there was a 
clear channel of some width at least from the 
clear through the river. Blasting was 
kept up through April 24, when it was decided 
that a sufficient channel had been broken to per- 
mit the river to work its own way down to the 
lake. On this latter date the level at Lewiston 
was reported as 16 ft. lower than the high water 
mark recorded. On April 25, there was a clear 
channel mid-stream from Youngstown up to 
Suspension Bridge. On either side of the chan- 
nel the breaking ice stood in places as high as 
1) ft. a solid wall above the water. All danger 
is now passed, but it will be some time before 
the river.is clear or safe for navigation or be- 
fore the Gorge Road can be reconstructed. The 
section of the river between the Falls and the 
Whirlpool Rapids is not as clear as that farther 
down, and efforts may be made to blast there 
So that work on the gorge rebuilding may begin 
soon, 

The phot 


and most 


Falls 


ograph of the blast shown in Fig. 17 
of the information from which we 
sared this added matter were furnished 
us by Mr. J. Rattray Wilson. 
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USE OF SOFT COAL in a atreet railway power sta- 

= klyn, N. Y., has been upheld by the Appel- 
weil ein of the New York Supreme Court. The 
pion company was presented by the Grand Jury 
bits or maintaining a nuisance and criminal 
ceeding were brought egainst it. ‘These preceedings 
il vs nated by the court’s decision, which sets 
. street railway is a public necessity and 
vein necessary to its operation is also a ne- 
stitete ‘blie necessity, it is declared, cannot con- 

nce, 


WING DAM AND FOREBAY OF THE 
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ELECTRICAL DEVELOPMENT CO., APRIL 14. 


tank in question serves the Admiralty Training 
Station at Shotley, near Ipswich. This training 
Station is located on a small peninsula between 
the mouths of the Orwell and Stour rivers. The 
septic tanks were designed for a population of 
2,000. The effluent from the tanks is treated by 
percolating filters. The first plan was to remove 
the sludge from the tanks in carts from time to 
time, “but it was found more convenient to dis- 
charge it into the sea at 
suitable states of the 
tide.” About 9,600 U, S. 
gals. of mixed sludge 
and water were let out 
at each discharge at the 
time of the observations 
noted, the operation ex- 
tending over about half 
an hour. The’ sludge 
valve was opened im- 
mediately upon or short- 
ly after high tide, and 
the track of the sludge 
observed. Samples of 
the salt water which had 
received the sludge were 
taken for analysis from 
a boat. 

Dr. Fowler’s report on 
these observations cov- 
ers four large closely 
printed pages of the re- 
port named, and is ac- 
companied by a number 
of tables and a plan 
showing the location of 
t he sewage - disposal 
plant and the course of 
the discharged sludge. 
The latter, it appears, 
was observable for some 
800 or 900 ft., spreading 
out over a narrow fan- 
shaped area. 





The conclusions of Dr, 
Fowler’s report are as 
follows: 


As a result of the forego- 
ing investigations, therefore, 
it may be concluded, if sludge 
consisting of finely com- 
minuted solids, such as ac- 
cumulate at the exit end of a 


FIG. 17. 


(Explosion is about 800 ft. from the fort 
side of river are those of Fort Massassauga, Canada.) 


septic tank, is discharged at the top of the ebb-tide under 


the conditions obtaining at Shotley, that while a tem 
porary discoloration and pollution of the water takes 
place in the track of the sludge, yet at no time is the 
aeration reduced appreciably between tides, and finally 


the solids are so widely distributed that no visible effect 
is produced, although the actual transformation of the 
organic matter requires considerable time 

The researches have further shown clearly 


the conditions of experiment described 


that, under 


nitrification does 


not proceed so quickly in sea-water as in fresh, and 
* * * © oxidation of nitrogen only reaches the slage 
of nitrate formation, in presence of sea-water It has 


also been shown that the smell is much more persistent 


in mixtures of sludge and sea-water than in similar mix 


tures with fresh water, and therefore special care is 
necessary, before discharging unoxidized sewage matter 
into the sea, to be sure that the conditions are such 
that nuisance cannot arise In the present case other 
means of sludge disposal had been provided for, if the 
sea discharge had been found impracticable Even a 
it was the laboratory experiment demonstrated that the 


amount by volume of the sludge to be added to sea-water 
must be less than 0.5% 
was possible if 

top of the ebb. If too long time elapsed after the 
of the tide before discharge, the 


if nuisance is not to arise Thi 


only care was taken to let off at the 
turn 
whole of the blackened 
water was not carried away and remained near the shore 
till the tide, * * * It would appear most 
probable that the persistent odor of a mixture of sludge 


and sea-water is 


returning 


due largely, at any rate, to the pro 


duction of sulphureted hydrogen through the redu 
tion of sulphates In presence of nitrates it appears 
reasonable to assume that rapid oxidation of the sul 


phureted hydrogen would occur 
on nitrification is, 
factor in 


The effect of sea-water 
therefore, seen to be an 
conditioning the production or 
and consequently it necessary more 
determine the under which 
fication is retarded or inhibited by sea-water 
Further work is also desirable on the mutual interac 
tion of sulphides and nitrates under varying conditions 
and also on the sources of evil-smelling compounds in 
mixtures of sewage and sea-water. It is likely that 
malodorous compounds other than sulphureted hydrogen 
are also produced by the decomposition of complex ni! 
substances which require the presence 
their rapid oxidation. The well-known 
effect of nitrates in preventing putrefaction on incubation 
would point to this conelusion 

Researches by the present writer and his assistants 
are in progress with the object of throwing further light 
on these points, 
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otherwise of 
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Dr. Fowler states that the laboratory work 
which he did in connection with these studies was 
made in the Public Health Department of the 
University of Manchester. 
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Heavy Passenger Locomotives of the 4:6:2 
Class; Western Railway of France. 
Locomotives of the Pacific or 4:6:2 class have 
been adopted extensively in Europe during the 
past few years for hauling fast and heavy pass- 
enger trains, and some interesting notes on the 
design of large engines of this class are given 
by. Mr. Robert Dubois, Locomotive Engineer of 
the Western Ry. (of France) in the December 
number of the “Bulletin” of the International 
Railway Congress. The railway in question de- 
cided about two years ago to introduce locomo- 
tives of this class, and built two at its own 
shops. The specified features of the design were 
as follows: (1) four-cylinder balanced eompound 
system; (2) driving wheels 76% ins. diameter; 
(3) wide firebox with 43.06 sq. ft. of grate area; 





cylinders, it would have been difficult to have made 
them sufficiently large in diameter to use low-pressure 
steam. It became quite impossible to do so when they 
were placed as far forward as the leading wheels of the 
truck. It was necessary to leave enough room for the 
movements of the truck, and this could not have been 
obtained with large cylinders unless considerably in- 
clined, thus losing part of the advantages resulting from 
the direct action on the leading coupled axle. 

In order to facilitate the accessibility of the interior 
mechanism, and in order to give the bearings of the 
rods and axles sufficiently large dimensions, inside ec- 
centrics are eliminated and the two valve gears on each 
side of the locomotive are operated by outside gear. The 
valve gear is of the Walschaert type, with the rocker 
arm driven not from the cross-head, but by an overhung 
crank pin of short stroke. This makes it possible, even 
with a very short rocker arm, to keep the lap very 
short, and for the same travel of the slide valve to ob- 
tain a very late cut-off (in this case 90%). This late 
cut-off, which is desirable in all cases, is specially ad- 
vantageous when running a locomotive with piston valves 
(as fitted on the locomotive of the Western Ry), with 
throttle closed. 

We thus have two advantages, firstly better distribu- 
tion, secondly greater accessibility, as it is difficult to 














FOUR-CYLINDER COMPOUND HEAVY PASSENGER LOCOMOTIVE OF THE 4:6:2 CLASS (WITH 
SHORT RIGID WHEELBASE); WESTERN RAILWAY OF FRANCE. 


(4) 3,000 sq. ft. of heating surface; (5) maximum 
load per driving axle, 18 tons; total maximum 
weight, about 90 tons. 

To meet these requirements involved certain 
difficulties, the principal of these being as fol- 
lows: (1) to limit the length of the engine; (2) 
to avoid imposing too heavy a load on the trail- 
ing axle; (3) to facilitate the accessibility of 
the interior mechanism, which is rather hamp- 
ered by the short distance between the axles and 
by the large diameter of the wheels; (4) to give 
the journals of the axles and the bearings of the 
connecting and coupling rods dimensions suit- 
able for resisting the great loads to which they 
are subjected owing to the power of the loco- 
motive; (5) to enable the locomotive (together 
with its tender) to pass sharp curves with 
safety. The scant limitations of the clearance 
limits or loading gage of the railway also im- 
posed special restrictions upon the design. The 
principal dimensions are given in the accom- 
panying table, and the following description is 
from the paper by Mr. Dubois: 

The coupled wheels are close together, the clear space 
between flanges being only 13/16 in.; and they are as 
near as possible to the rear wheels of the leading truck. 
This arrangement of wheels has led to placing the out- 
side cylinders opposite the center of the truck, and to 
using only one guide bar, which is supported by a cross- 
beam in front of the leading coupled wheel. 

The distribution of the weight is a particularly difficult 
matter, as the boiler is naturally as a whole placed 
rather far back. Although the tubes are made longer 
to compensate for this position, special measures must 
be taken to avoid an excess load on the trailing axle. 
Such an excess of load would be all the more injurious 
because that axle is below the firebox and the wheels 
have to be of rather smal! diameter. With this object 
in view, the front face of the firebox is inclined. and 
tangential to the trailing coupled wheels; the back of 
the firebox is parallel to the front, except as regards 
its upper portion, which is made vertical to facilitate 
the introduction of the stays. Finally, the inside cylin- 
ders are placed well forward, as far as the leading wheels 
of the truck, and act on the leading coupled axle. 

This position given to the cylinders results in using 
high-pressure steam for the inside cylinders. No matter 
what position might have been selected for the inside 


arrange the rocker arm satisfactorily, if the valve gear 
is inside. The return crank on the second driving axle 
operates the two links; the one on the first driving axle 
operates the two rocker arms of the high and low-pres- 
sure cylinders which are on the same side of the loco- 
motive. The two reversing gears are independent and 
are operated by two separate reversing screws. 

The locomotive is necessarily long; it is also necessarily 
high. The position of the grate above the frame plates, 
the depth to be given to the firebox, the questions of 
accessibility inside, all lead to increasing the height of 
the center line of the boiler, which is 9 ft, 6°/y. ins. 
above rail-level. It is consequently necessary specially 
to consider the question of the stability of the locomo- 
tive and of its ability to run round curves. The more 
so, as owing to the geographical position of the railway, 
its main lines have very sharp curves. 

The locomotive is consequently equipped with all the 
best devices to give it flexibility. The leading truck 
and trailing pony truck both have short swing links to 
ensure a quick return. It is also fitted with the best 
devices for ensuring the proper distribution of the load, 
and avoiding the unloading of any axle. There are lat- 
eral equalizing levers for the different driving wheels 
and the pony truck. Finally, although a certain amount 
of lateral play is desirable for the proper maintenance 
of the track, the bearing springs of the coupled axles 
are placed above the axle-boxes, owing to the elevation 
of the center of gravity of the suspended mass. These 
arrangements have resulted in a locomotive having good 
stability and taking the curves with ease. 

As regards the latter point, the coupling between the 
locomotive and the tender presents a certain amount of 
difficulty, because the back of the locomotive is at some 
distance from its rigid wheelbase. On the one hand, 
this distance has been reduced by bringing the bumper 
beam forward below the cab. On the other hand, the 
lateral displacement of the tender has been facilitated by 
supporting it in front on a truck with swing links. 

In order to facilitate the driving of the locomotive, all 
the controlling gear is arranged in front of the engine- 
man, who is at the left side on a comfortable folding- 
seat. The hand-wheel of the reversing gear is arranged 
like the steering wheel of a motor car, and controls 
either the high-pressure valve gear, or the low-pressure 
valve gear, or both together, as may be desired. The 
throttle, the supplementary valve for admitting steam 
direct to the receiver, the main brake valve, the start- 
ing valve for non-compound running, the handles for 
operating the sanding apparatus (either by hand or air), 
the handles controlling the blow-off cocks (operated by 


compressed air), the speed indicator, . 
conveniently. The appliances operate 
are placed to the right. All the acce 
valves are connected to a steam collec: 
up the back of the firebox. This fac; . 
ment and the accessibility. » APTage 


FOUR-CYLINDER COMPOUND PAss 
TIVE (4:6:2); WESTERN RAILW 
Driving wheels .......... 
Wheelbase, driving 
Wheelbase, engine .............. 
Weight, on leading truck : 
On driving wheels.... 
On trailiag truck....:.......... 
Total, in workin; order. eins... 
ender, empty, tons; loaded. . 
Cylinders, h. p., inside (2) , 
f° aor & ps — . 2 Saae 
rebox, length, top, 7 ft. % in., bottom ~ 
Width, top, 4 ft. 3%, ing, nore 
Height above grate, front. 6 ft. 2! 
ins., back i 
Boiler, diameter + Rg 


Boller read... haa 
ubes, No., 283; outside diameter. z 
Tubes, length between tube plates. 7 
Heating surface, firebox 

Tubes ... 
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A SUCCESSFUL TEST OF THE REIN! 
crete reservoir at Fort Meade, S. Dak. (de--ribed in o 
issue of Dec. 28, 1905, p. 680), is re; by Con 
L. ©. Scherer, U. 8. A., the Constructing Quarterm,.. 
at the post. In a letter to the contracto; 
negan & Sykes, Shenandoah, Iowa, Capt 
and the valve tothe west compere y, Sc? with wate 
5, 1909, when the valve was opened, tl: mpartme 
was still entirely filled, showing that during this {; 
terval of 5 months and 2 days not a D of water 
leaked from the compartment. 

This reservoir, a structure of rectangu 
walls and slabs of reinforced concrete wit} reinforced 
concrete columns supporting a slab and beam earth-coy 
ered roof, was built under the supervision of M: Samue 
H. Lea, M. Am. Soc. C. E., now State Engineer of North 
Dakota. 


CED CON 


/uartermaste 
rs. Dur 


er writes 


plan, with 


——_——_—_——_@—_____ 


TESTS ON THE ELECTROLYSIS OF REINFORCED 
concrete similar to those by Mr. A. A. Knudson, re 
ported in Engineering News, March 21, 17 p. 328 
and by Mr. U. J. Nicholas, in Engineering News, De 
24, 1908, p. 710, are reported in the Journal of the 
Association of Engineering Societies, Feb., 19, p. 69 
by Mr. A. 8S. Langsdorf. The latter tests were made 
at Washington University, St. Louis, under the dire 
tion of the author, by Mr. M. M. Glauber, and are de 
scribed as follows. 


The tests were divided into two parts, with twelve 
specimens in each part. All of the specimens consisted 
of 1%-in. pipe embedded to a depth of 94% ins. in a 1:3:5 
concrete, made rather wet and thoroughly tamped. They 
were composed of Portland cement and crushed lime- 
stone. The thickness of concrete al! around the pipe 
was 2 ins. The specimens, after aging for about W® 
days, were placed in 6-gal. glazed earthenware jars 
raised above the bottom by wooden blocks, and were im 
mersed in fresh water to within about 1 in. of the top 
of the concrete; fresh water was added as necessary 
to replace loss through evaporation. 

In the first run, eleven of the specimens were then 
connected in series and a current of 0.05 ampere was 

through them, the twelfth specimen being with- 

out current. The run was continued for 7) days con- 

tinuously. All of the pipes were weighed before em- 

ding in the concrete. At the end of each week one 

yen gp was removed, broken open, and the pipe 

cleaned and reweighed, showing a progressive loss in 
weight of about 2% grams per week. 

In the second run, which continued for ‘) days, the 
specimens were connected as before, but the current 
strength was raised to 0.2 ampere. This run showed 4 
loss of weight of about 7 grams per week. During 
both runs, readings of the drop of voltage around the 
specimens were taken at regular intervals. The ap- 
parent resistance per specimen, calculated by dividing 


the volts per sample by the current, varied in the first 
run from ohms at the start to about 1,200 ohms at 
the end; in the second test it changed from about # 
ohms at the start to about 500 ohms at the end Mr. 
Knudson found an apparent maximum re:'stance 0! 
from 300 to 400 ohms per specimen, but differences 10 
this respect are to be expected because of variations 
in the density, or porosity, of the samples. !t is to be 
un that these resistances are apparent only, for 
a include the effect of a very considera!|: polariza 
tion. 

The specimens showed very clearly large rauial cracks 
in some cases a flaky white deposit formed on the out: 
side surface. Lack of time prevented makins 40 analy: 
sis of this deposit but this will be done » 4 further 
series of tests. A softening of the concr was als 
observed, but not so marked as that reported \y previous 
experimenters, probably on account of the ¢ «rent aod 
ture used. The electrolytic action on the embed “ 
metal was very strong; whereas the speci” not sub- 
jected to the current remained clean an ight, = 
others developed a coating of rust whose kness {0- 
c with the duration of current flow, ®n¢ 0 de. 
cases where cracks developed a coating of © s' W4 


posited on the walls of the cracks. 


The cracking of the concrete may possibly explained 
by the fact that the layer of rust is of rat): |oose con 
sistency, so that ite density is less an volu ” 
greater than of tye Original material, thus © "5 = » 
a bursting foree. The fact that the crack- ce mainl 


radial seems to support this hypothesis. 
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_gments Cut from Cones: A 
Estimating Storage Piles. 
HAS. A. GILCHRIST.* 

rious geometrical solids whose 
neer is sometimes called upon to 
slice taken from the side of a 


Among t! 
yolumes the 


compares pf parallel to the axis. In a prac- 
ao “ % arst came to the writer’s atten- 
" aed of a piece of masonry from the 
tion © : lighthouse foundation, and find- 
— ae «jven in the various handbooks it 
ing : 


rest to derive the formula in a 
} and non-empirical form. In an 
ngineering News of July 27, 1905, 


revive d an 
perfe ctly & 


“ = f ila was presented and fully dis- 
oil with cial reference to its application to 
hil sto! piles of anthracite coal, the sides 
¢ which ar ymetimes truncated by bins or by 


retaining The equation there given is sus- 

ceptible of considerable simplification, even in its 
ind it is also susceptible of simple 
f if we assume the expression for 
hyperbola to begin with. 

nt whose volume is desired is 


general forn 

geometric p! 

the area 
The ses! 


the shaded part of the cone in Figs. 1 
wt & R N M Q. It is fully defined 
py three quantities or parameters: the cone 
jtitude #, the radius of base r, and dis- 


tance of the truncating plane from the axis, 2, 
By passing the plane M N P through the apex P 
and the line M N where the truncating plane in- 
tersects the base, we obtain the two solids P M N 
Q, and P MN R, whose difference is the desired 
segment R MN Q. These two are conical solids, 
one with the circular segment Ac as base (Fig. 3) 
ind h for its altitude, the other with the hyper- 
bolic segment An for its base (Fig. 1) and 2 for 
its altitude. For, each of these solids has a plane 
base, and sides formed of straight-line elements 
passing to the apex, and hence is a cone. There- 
fore their volumes are the product of base area 
times one-third the altitude. 
Letting subscript ¢ denote circle and subscript 
h denote hyperbola, we have: 
h £ 
v= A, —— An— (1) 
3 3 


It remains now to express Ac and An in terms 
of the given dimensions h, r, 2. The area of a cir- 
cular segment (Fig. 3) is the area of the sector 
less the area of the triangle: 


arc M Q N pas 
A =r— mess 
2 


The segmental are is numerically equal to the 
product of radius and subtended angle M P N, 
if the angle is expressed in circular or radian 
measure (that is, where unit angle has a unit arc 
for unit radius). The angle of the half arc is one 








4 z 
whose cosine is —, usually written cos~'—— and 
r r 
2. 2 
called inverse cosine — or are cosine —. There- 
¢ r 


fore 


P ee ats 
Ac =#* cos-? — —z Vr? —2? 
r 
The area of the hyperbolic segment (An, Fig. 
1) is the area of the triangle less the area of the 
hyperbolic sector: 


ey _Nigee  s 
Ay=hvr—? ——ag? loge =) (-) —1 
h x x 


where ¢ is the base of the natural logarithms 
2.71828. The last term cannot be derived without 
the aid of the calculus, and is therefore to be 
taken for granted in this demonstration. It is 


interesting to note that the logarithm indicated is 

what is known in higher rzathematics as the in- 

verse hyperbolic cosine of — and may be written 
@ 

cosh-! ind in this form the expressions for Ac 

and A, 


Strikingly alike. 
*Man > Ea — 





A. +r’ cos~! wr 
, 
r h 
A, =-— x’ cosh-! thw 
h x 
zh 


t 
Substituting in these — for x , we have: 


r 


A,= +r cos-! zWVr-—2 
e 
h r 
A, = - 2° cosh-! — Avnree 
r z 


and substituting these areas in eq. (1) we have: 


h zZ z r Sea 
v r’ cos~! + —cosh-!- 2znur'—z 
3 r r z 


This is the desired formula, but it may be re- 
duced so that only one parameter remains within 
the parenthesis, by discarding z and using the 


~ 
~ 


ratio — instead. 
r 
tute for < its resulting value ar, whence: 


hr 1 
v= cos~'a-a3 cosh-' —— 2a V1l—a’ }(2) 
3 a 


This shows that for a given value of the ratio 
a, the volume cut from the cone is the same pro- 
portion of the volume of the whole cone what 
ever the value of A and r. 

Formula (2) is in its simplest form and the ex- 
P 


Calling this ratio @ we substi 








Fig 3. 

pression in the parenthesis is a function of but 
one quantity. An inspection of the terms of eq. 
(2) will show that it is not a good equation for 
numerical computations, but we can transform it 
so that all three terms can be obtained from trig- 
onometric tables. 

The first term is in such shape already. 

In the third term let a = sin Db; then: 


2aV1—a =2sinbcosb—sin2b 
sin-! a, 
2avVvl—a@ =sin2sin-'a 
which is admirably adapted to table use. 
For the second term we have: 


1 I Fo a ee 
cosh-! - es \(-) — ] 
a ag a 


as before shown. 


and since b 











_14+vil-@ 
= loge — bi 
a 
Here also let a = sin b, as before; then: 
1+ vil—@ 1 + cos b 
a sin b 
= cot — (by trigonometry) 
2 


= cot sin a 
Therefore 


cosh ~! Ogee Cot sin ‘a 


l 
M logy, cot sin-'a 


where M is that factor necessary to convert com 
mon logarithms of base 10 to natural logarithms 
of base ¢ = (2.71828), or M loge 10 2.3026. 
The first term in eq. (2) is an angle and will 
quite naturally be taken from the tables in de- 
grees and minutes. Expressing this angle in min 
utes or seconds only it must be multiplied by some 
factor “C” to correct it to absolute measure 
Where minutes are used © equals .0002909, which 
is the length of one minute of are for unit radius 
The whole modified formula now becomes: 


hr2 [+ a* M log cot } sin-' a 
v ——i + C cos! a (3) 
3 sin 2 sin-! a 

This is in its very lowest terms for practical 
use and a trial of it will show that it is far less 
cumbersome than it appears at first sight. We 
first look up the angle whose sine is @ in a table 
of natural circular functions; the angle whose 
cosine is @ is found in the same place, for they 
are complementary angles. The first angle is 
now doubled, and also halved, and the natural 
sine of the double angle is the third term. Turn- 
ing now to a table of logarithmic circular func- 
tions the log. cot. of the half angle is taken out 
and multiplied by the factors shown for the first 
term. 

The formula is not well adapted to the use of 
logarithms, but if it is desired to use them it will, 
of course, be necessary to take the logarithm of 
the logarithm in the first term and to take the 
logarithm of the actual number of minutes in the 
second term. Slide rule computations would be 
serviceable in the first two terms after the indi 
cated extractions from the tables, and again in 

hr? 
multiplying the sum by 
3 

Persons having continual use for such a for- 
mula would be repaid by plotting a curve for one- 
third the expression in the bracket. An ordinate 
of this curve corresponding to any given value of 
a@ need only be multiplied by hr? to get the desired 
volume. 

Formula (3) is in the best form for exact nu 
merical computation; formula (2) is in the most 
rational mathematical form; formula (1) is the 
most general form, since it applies to the volume 
cut from a cone by any two planes making any 
oblique angle whatever, z and h to be taken as 
the perpendicular distances from the apex to the 
planes. In the case of oblique planes the areas 
will be hyperbolic or elliptic and wiil be difficult 
to compute, but they may be plotted in the draft- 
ing room and integrated by planimeter. 





CANADIAN NORTHWEST COALFIELDS.—The im- 
portant coalfield lying, in the Canadian Rockies, along 
the common boundary of Alberta and British Columbia, 
is unofficially reported to have been studied and pros- 
pected for the Canadian Geological Survey to determine 
the extent and character of the deposits. At present the 
most important part of the field lies in the south about 
Crow’s Nest Pass, near the United States line, although 
the coalfields are known to extend north to Banff on 
the Canadian Pacific Ry. The coal measures in the 
southern part of this field are said to vary in thickness 
from a few inches to 30 ft., with a tetal thickness of 
200 ft. of coal. Of all this, there is reported 100 ft. 
in seams at .east 3 ft. thick which are considered avail- 
able for mining. The seams of rock, shale and slate 
here interspersed with whole coal thickness aggregate 
some 4,500 ft. The thickness of these rock strata is 
said to decrease to the northward and eastward, where 
175 ft. of coal seams has been found in some 1,200 ft. 
of rock. The available coal in this whole district is 
estimated at 45,000,000,000 tons. This is mostly bitum-* 
inous though some anthracite has been found near 
Banff and semi-anthracite in the south. 
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The International Railway Congress of 1910. 


The eighth meeting of the International Rail- 
way Congress will be held in Switzerland in 1910, 
and will be the first since the notable meeting 
held at Washington, D. C., in 1905. The pro- 
ceedings (including excursions, etc.) will last for 
nearly two weeks, from July 3 to 10. Mr. A. 
Dubois, engineer, who is at the head of the ad- 
ministration of the Belgian State Railways, is 
President of the Association; its Secretary is Mr. 
L. Weissenbruch, Chief Engineer of the Belgian 
State Railways. The local committee in charge 
of the arrangements for the meeting is composed 
of Swiss members; its President is Mr. Weissen- 
bach, President of the Swiss Government Rail- 
ways; and its Secretary is Mr. Murset, who is 
secretary of the same railway system. 

In accordance with the usual custom, the 
technical subjects on the program will be dealt 
with by individual papers or reports from mem- 
bers who are specially assigned to this work and 
who represent various countries or sections, Fol- 
lowing the presentation of the papers on any 
one subject there will be a general discussion of 
that subject. We give herewith a summary of 
the matters on the program, with the names of 
the American writers or “reporters.’”’ Where for- 
eign writers are mentioned, these will deal with 
the subject generally, covering all countries: 

1. Rail joints. This will include the reduction in 
number of joints by increasing the length of 
rails; maximum length of rails; welding and 
strengthening joints. Mr. Alexander Ross, Chief 
Engineer of the Great Northern Ry. (England), 
is to deal with this subject on the part of all 
English-speaking countries. 

2. Strengthening track and bridges for heavier 
locomotives and higher speeds of trains. This 
will cover means of increasing speed on curves 
without corresponding increase in superelevation; 
economy of maintenance to be realized by stiffer 
track; rail sections; substitution of other mate- 
rials for wood in making ties. Mr, M. L. Byers, 
Chief Engineer of Maintenance of Way, Missouri 
Pacific Ry. 

3. Means of avoiding the necessity of reducing 
speed at junctions and drawbridges. Mr. W. G. 
Besler, Vice-President and General Manager of 
the Central Ry. of New Jersey. 

4. Long railway tunnels; thelr construction, 
ventilation and operation: Four foreign writers 
will deal respectively with the following: (1) 
submarine tunnels, Mr. Felix Sartiaux, Northern 
Ry. France; (2) Alpine tunnels, Mr. F. Hen- 
nings, Swiss Government Polytechnic School; (3) 
city tunnels in England, Mr. Francis Fox, Con- 
sulting Engineer; (4) mountain tunnels and city 
tunnels (exclusive of 2 and 3), Mr. Canat, Engi- 
neer, Paris, Lyons & Mediterranean Ry. 

5. Steel for locomotives and cars; steel freight 
and passenger cars; special steels of high re- 
sistance, Mr. D. F. Crawford, General Superin- 
tendent of Motive Power, Pennsylvania Lines, 
and Mr. R. L. Ettenger, Consulting Mechanical 
Engineer, Southern Ry. 

6. Improvements in locomotive boilers, water- 
tube boilers; tfeed-water heaters; superheaters; 
valve gear for superheated steam. Mr. H. H. 
Vaughan, Assistant to the President, Canadian 
Pacific Ry.; Mr. C. B.. Dudley, Chemist, Penn- 
sylvania Ry. 

7. High-speed locomotives (for regular speeds 
of over 60 mi. per hr.). Mr. Wm. Garstang, Su- 
perintendent of Motive Power, Cleveland, Cincin- 
nati, Chicago & St. Louis Ry. 

8. Electric traction on large railways (continu- 
ous and alternating current; monophase or poly- 
phase; comparative cost). Mr. Geo. Gibbs, Chief 
Engineer of Electric Traction, Long Island-Ry. 

9. Large passenger and freight stations; track 
arrangements, mechanical handling of baggage 
and freight. Mr. H. A. Jaggard, Superintendent, 
Pennsylvania Ry. 

10. Switch and signal plants; operation from 
central towers; locking of switches, use of track 
diagrams to facilitate the use of tracks in pas- 
senger stations. Mr. E. C, Carter, Chief Engi- 
neer, Chicago & Northwestern Ry. 

11. Passenger tickets; reduction in number of 
blank tickets. Mr. Von Stierlin, Wurtemberg 
State Railways. 


i2. Railway motor cars. Mr. C. P. Clark, Vice- 
President and General Manager, Buffalo & Sus- 
quehanna Ry. 

13. Motor wagons for handling freight in cities, 
and for operating as feeders On country roads. 
Mr. J. C. Inglis, General Manager, Great West- 
ern Ry., England. 

14. Railways and waterways; relation of the 
latter as feeders to and competitors of the for- 
mer. Mr. W. E. Hoyt, Special Engineer, New 
York Central Lines. 

15. Statistics of railway operation and classifi- 
cation of operating expenses. Mr. E. F. Knibloe, 
General Agent, Buffalo Creek Ry. 

16. Handling perishable freight. Mr. J. M. 
Culp, Vice-President, Southern Ry. 

17. Simplification of operating lines belonging 
to main railways but having light traffic. Mr. 
Quarre, Chief Engineer, Southern Ry. of France. 

18. Operation of light railways. Mr. Plocgq, 
Chief Engineer of Operation, French Economical 
Railways Co. 

19. Locomotives and rolling stock for narrow- 
gage light railways. Mr. M. Jesser, Inspector, 
Southern Ry. of Austria. 

20. Freight transfer between lines of different 
gage. Mr. C. DeBurlet, General Manager, Bel- 
gian National Light Ry. Co. 

21. Freight car interchange. Mr. W. F. Allen. 
Secretary, American Railway Association. 





The Missouri River and Its Bridges. 


By J. Y. OLESON.* 

The Missouri River begins at Three Forks, 
Montana, at the junction of three rivers, the Jef- 
ferson, Madison and Gallatin. It flows into the 
Mississippi River about 17 miles above St. Louis, 
making a total length of 2,551 miles. Its princi- 
pal tributaries are Marias, Milk, Yellowstone, 
Cannon Ball, Cheyenne, White, Dakota, Big 
Sioux, Platte, Kansas, Osage and Gasconade 
Rivers. 

The river has a gravel and rocky bed from 
Three Forks to Carroll, Mont., and the water is 
very clear. From Carroll to the mouth it flows 
through alluvial soil, and the water is very 
muddy. The width of the river is from 600 ft. 
to a mile, and it has a depth of about 3 to 25 
ft. at low water. The drainage area is approxi- 
mately 580,000 sq. miles. 

It has an average slope of 0.88 ft. per mile 
and a very swift current for so large a stream, 
flowing from 2 to 3 mi. per hr. at low water and 
as high as 10 mi. per hr. at high water. This 
swift current carries with it an enormous amount 


*U. s. Junior Engineer, U. Ss. Engineer Office, Kansas 
City, Mo. 


of sediment, which it deposits {;, 
River. The total amount per , > ieee 
at 11,000,000 cu. ft. or one squa aa 
deep. It is the greatest silt car; 
country, which gives it the nam: , 
The greater part of the countr: RI, 
the Missouri River flows is one : 
but the river has a large disch 
great drainage area and the 
and ice near its source. The max Hert 
is 900,000 sec.-ft., the mean 94. cr 
the minimum 15,000 sec.-ft. va 
There are two regular floods e 
usually occur in April and in Ju; 
violent and lasts about a week or 
June rise is higher and of longer 
influenced by local rains. This r 
by a steady fall till freezing c1 
river; then there is a sudden fal! 
and the river reaches its winter | 
The valley in which the river 
2% to 17 miles in width. Below s: | 
valley averages 2% miles in wid: nd 
that point it widens, being 17 milk 
the vicinity of Sioux City. The geni:1j ger: 
the rock bed below the surface ies 
varies from 70 to 100 ft. wherever in 
been made. 
The difficulties in navigation are the 
bars, snags, and shallow water; th: 
so wide that it has but little dep; 


in mar 


places, However it has been navigated from ite 
mouth to Ft. Benton, Mont., a distance of 2 ORs 
miles, and from Great Falls to Thre Forks 
Mont. 


The Federal Government began its work of jn 
proving the river in 1876. This work consisteg 
mostly of snag pulling, bank revetment for pro- 
tection of the bank, and pile dikes for contract. 
ing the channel and thus obtaining a greater 
depth. The total amount of money spent on im- 
proving the entire river is about $11,690,000, o; 
an average of $354,300 per year for the 33 years 
The imprevement work is now in charge of Cap- 
tain Edward H. Schulz, Corps of Encginéers, v 
S. A., Kansas City, Mo. 

During the past year there have been thre 
snag boats at work on the river: the ‘Missouri’ 
which works between St. Louis and Kansas 
City; the “James B. McPherson,” between Kan- 
sas City and Sioux City; and the “Mandan,” 
above Sioux City. Snag pulling is very neces 
sary to navigation, as 195 steamboats had beer 
wrecked by snags prior to 1897. 

From 1820 to 1880 the river was navigated by 
a great number of steamboats, and the North- 
west country was built up by this transportation 
at that time. Since 1885, however, the com- 













Miles above 
No. Location. mouth. 
1 A A re 2,529.9 
2: SE Soe 0's goo bee cane 2,504.1 
S “Meat Te, SOR, ie SS esac 2,333.4 
ee ee * See ah ay 2,284.8 
© .. We Wh es vies ties shad cuduss 1,450.1 
Se. ey Se errr 1,316.2 
7 on, eo ee ere eer 1,174.1 
S Chamberlain, S. Dak............... 1,067.5 
9 OE Ce Bs oc nevnn vs cnsennene 807.5 
10 ie NS. * TOES oo sb cesieweseasaes 805.7 
11 RGR Dea c aback sah s toh oes 8 A CEA 694.6 
12 ee SR ne ee ee ee 662.2 
i ee A ee Pe 659.7 
14 Punting: : Math. 65 <5s 080s Gig AS as civ ve 659.1 
15 PORURREROUE, ING... « 6 cis te és 50 80 80s 633.6 
16 Nebraska City, Neb........cccsecee 607.7 
17 NE SRE ihe cdc ec Vivnennse sc rsdh 537.5 
18 PT ee ey eee ee 479.0 
= ES ee ae 447.8 
20 #=Ft. Leavenworth, 1S co iuiala hs Kin haden 424.0 
21 Benvenworth, Tat. ...-. cccssccscce 421.8 
22 Kansas City, Mo. *"(Hannibal Bridge). 390.7 
23 Kansas City, Mo. (Winner Bridge).. 390.1 
24 Randolph Bluffs, Mo............... 386.7 
25 Re eee es 350.0 
26 Glasgow, Mo.... 237.5 
27 Boonville, Mo... 205.8 
28 Jefferson City, "Mo 151.8 
29 St. Charles, Mo... 28.6 
30 a ers Cr re 28.0 
31 Betietomtathe, BO... . oscs cescnsvesas 82 
*Standard high and low water established by U. S. 
+L.P.S. = Lowest point of superstructure. 


tClear openings are given beginning at right bank 


DATA OF MISSOURI 
(Compiled by J. Y. Oleson, U. S. Junior 
Completion and 


Present owners. reconstruction 





C., M. & St. P. Ry. Co., of Montana..... 1907 
Northern Pacific R. R. Co............-. 1883 1902 
Great Northern Ry. Co..........0cecee-: 1906 
Chopeean. On, Math secs i ciccess.. 1888 
Northern Pacific R. R Co...........::-: 1882 1905 
C., M. & St. P. Ry. Co., of South Dakota. = 1107 
S. RS Ae a re ne 197 
EO Os BO ee eer ore 1905 
Combination WME FIGS SoS eae cc dccece 1806 
Sows. Clty  BriGe:- Ce. 6 iiieiicicis vc veces 1X88 
Mo. a. & Blair Ry. & Bridge Co.... 1882 
i eR are ree 1904 
Omaha & Council Bluffs R.R. & B’dge Co. 1888 
Union poate Re? Bs Obi ini pete ies. 1872 1887 
te Se ee eS eee eer 188) 1908 
C., B. & Q. R. EE ES eee Bee nee 1888 
c., B. & Q. AS NER RS ree {NST 
st. Joseph & "Grand Island we Bi Ge... . iN73 1904 
Atchison & Eastern Bridge Co.......... 1s74 


Leavenworth Terminal Ry. & Bridge Co. 1872 
eg ag ore —_ oe Ry. & Bridge Co. is4 
5 We Be Re BR OG sas csts Cn ca teeesess Iso 1891 





Union Depot Settee & & Terminal Co Piers built 
‘Atchison, Topeka & Santa Fe Ry. Co 1838 
Chicago & Alton R.R 1579 1900 
Mo., & Texas R. R. Co 1 1896 
The to City Bridge & Transit Co. 1s' 
The St. Charles & St. yaa Bridge Co. 1k} 
Wabash R. R. Co....... anekin sid ia: Wie ae 1571 1884 
ge TE Fas Io bk ce kka 8 va cnceins oe 14 
é 
Engineers from Sioux City to the mouth, : above 


looking down stream. 
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‘8 Bank, 


No.!. Lombard, Mont. 
(C.M. & St. P. Ry.Co) 


No.2. Townsend, Mont. 
(N.PR.R.Co.) 





3. Great ; Falls, "Mont. 
(G.N. Ry. Co 


o. 4. Ft Benton, Mont. 
(County 
ee ee Te ER are 
4 I i 
No.5. Bismarck,N.D. 
(NPR.R.Co) 




















No.6. Pieucdes, Mont. 
(C.M. & St.P Ry Co.) 
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No.1l2. Omaha, Neb. 
(0.B. & T. Ry. Co.) 





No.I3. Omaha, Neb 
(0.& CB RR &B.Co.) 


SR AR ecu oe 





ti =; we i Waites 


No. 22. Kansas City, Mo 
(C.B.& Q.R.R.Co.) 








frog . = a and 


a Tay of — 
No. 24 * isetarers Bi uffs, 
(C.M.& St P Ry.Co 








ay 











No. 14.Omaha, Neb 
(U.P R.R.Co.) 
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No.25. Sibley 
Canta srnyco) 








go 15. Plattsmouth , Neb 
(C.B.& Q.R.R.Co.) 
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No e6. _ uagee, Mo 
(c R.C °.) 





No.|6 Nebraska 5 Neb. 
(CB &Q.R.R.Co 
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| 
No.7. Pierre, S.D. 
(C.& N.W. Ry Co 





No.8 Chamberlain, S.C. 
(C.M.& St.P Ry. Co 





No. 17. Rulo, Neb 
(C B. &Q.R.R.Co.) 


~~ ~~ icine “ 





No.27. Boonville,Mo 
(MK & TRR Co.) 


on oe 
No 28. Jefferson City, Mo 
(J C.B.& T. Co.) 
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No. 18. St. Joseph, Mo. a 


(St.J.& 6.T.RR.Co.) 


- Sic ame y 
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“No. 10. Sioux cny; | 


(C.M.& St. P Ry. Co.) 


et ot a 
itenall i = 
, ee ee 
No.!l. Blair, Neb 
(Mo. V. & B Ry. & B Co.) 











merce has continually decreased. In 1907 the 
cities situated on the river awoke to the fact 
that river navigation could be very beneficial to 
them, consequently Kansas City bought two 
boats to run between Kansas City and St. Louis, 


and they did a very good business during that 


year and last year. The present agitation for 
improving our inland waterways will no doubt in 
the future cause Congress to appropriate large 


es ee ee 


No. 29. St. Charles. Mo 
(Stc & Stl Co B 





No. 19. Atchison, Kan y 
(A.& EB Co) pererer 
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ae ee No.30. St. Charles, Mo 
— (WRR >.) 
Y \\ 
i — : l a 
No. 20. Ft. Leavenworth, Kan . ! = anne 
(L.T Ry. & B.Co,) POR a fein! ey 


[a <n a ) 


No.21. Leavenworth, Kan 
(L.-T. Ry. & B. Co.) 





THE MISSOURI RIVER BRIDGES. 


of the West expect to receive their share to im- 
prove the Missouri River for a depth of 6 to 10 
ft. from Sioux City to the mouth. 

Missouri River bridges are of four classes. 
high bridges, low bridges, drawbridges and pon- 
toon bridges. The requirements as to height and 
span, which have been fixed by the War Depart- 
ment, are as follows: Bridges from Sioux City 
to Platte River must be at least 50 ft. above 








sums of money for improving rivers. The people standard high water, and no spans may be less 
RIVER BRIDGES. 
Engineer, Kansas City, Mo., 5 
Kind of omy: PR Tata nid = above sea level (in ft.).— Clear heights 
bridge. Its use. No. Clear openings.t H. *s. L. W. tL. P. 8. above S.H.W. 
Low R. R. 7 75’ each 5,050.0" 3,971.1 21.1’ 
{ 8,724.5 3,716.8 3,732.3 7.8 
Lee R. 2 4 109’ 106’ oy! 109’ rt L. W. 1901 6 seks sy 
40W R. R. 14 2- nd -80’ 5 3, . . 
wo a | bie’ 2'645.6 18.0 
Draw Wagon 5 Total length 824’ H. W. 1892 W. 1901 
H {We iss? {ie igo1 1,685.0 40.0’ 
igh R.R y d 4 : r Ww . WwW. 
High R.R 3 hoy 41 vis oe 1,614.9 iain on 1,664.9 50.0 
{ 1,439.6 1,418.8 1,447.5 LY 
Draw R.R 6 get 210’ 210’ 342’ 342’ 340’ H. W. 1887 
Pontoon R. R 1 swing span, 300’ & trestles . ail ind pore oe 
Draw R.-R.-Wagon 6 216’ 215’ 490” 490’ 215’ 215’ 1,003.2 1,082.8 1,111.5 18.3 
High RR 4 390’ 389’ 391’ 388’ 1,092.0 1,081.6 1,142.2 50.2’ 
High R.R 3 318’ 321’ 319’ 1,000.2 990.5 1,053.8 53.6" 
Draw R. R.-Wagon 2 Two draw spans 520’ each 977.7 968.3 989.9 12.2” 
High E. R.R.-Wagon7 Spans over river 386’ 237’ 975.9 906.8 feet 52.7 
High R.R 5 238’ 237’ 237’ 236’ 120’ 975.5 966.1 1,028.1 52.6’ 
High R.R 6 392’ 191’ 192’ 194’ 195’ 193’ 955.5 945.4 {000.2 50.2’ 
High R. R. " 2 ° 920.2 911.5 973.7 53.5’ 
High R. R. 3 308" if oes" 857.2 844.0 905.7 48.5’ 
Draw R. R.-Wagon 5 287’ 286’ 288’ 156’ 155’ 809.4 797.4 821.5 12.1’ 
Draw R. R.-Wagon 5 161’ 159° 245’ 247’ 245’ 782.9 770.5 795.6 =) 
High R.R 3 328’ 332’ 306’ 761.6 749.0 815.5 53.9’ 
bar Ewe Be ae ee a a ae 
Uraw R , a a ve , 4’ 73 0 £ ‘ . 
i R.-Wagon 7 119’ 162’ 156’ 187’ 234’ 189’ 14 see 7330 jso18 oe 65.0 up 
spen «RR. R.- Wag 3 413’ 401’ 401’ 754.0 down | 17.5’ down 
High R. R. 3 B89 B89’ 380 733.7 719.4 788.7 55.0 
High R. R. 4 383’ 383’ 382’ 237’ 703.1 691.7 774.5 71.4 
High R. R. 5 314’ 302’ 303’ 314’ 315’ 609.6 595.0 661.7 52.1’ 
Draw R. 7 244214’ 158’150’ 245’ 217’ 214’ 584.0 571.6 606.7 22.7 
Draw Wagon 4 205° 342’ 541.6 527.0 575.6 34.0 
High E . R.-Wagon4 416’ 416’ 416’ 300 437.1 421.0 493.7 56.7’ 
High = oR. 7 300’ 294’ 293’ 310’ 305’ 306’ 294’ 437.0 420.9 502.7 65.7 
High R. x 4 481’ 430’ 429’ 429” soa oteee 476.1 eevee 


Sioux 


1x y the elevations are high and low water given 


by R. R. companies and U. 8S. Weather Bureau. 





No.3!. Bellefontaine , Mo 
(C.B&QRRCo ) En 


( Bridge No. 23 is the Winner Bridge, Kansas C. ty.) 


( Piers only built ) 


than 300 ft. From the mouth of the Platte to 
the mouth of the Kansas City, the height must 
be 50 ft., the length of channel span 400 ft., and 
all other spans 300 ft. From the mouth of the 
Kansas to the mouth of the Missouri River, the 
height must be 55 ft. and all spans 400 ft. The 
least span of drawbridge now on the river from 
Sioux City to the mouth is 156 ft. 

There are at present 31 bridges over the river, 
of which the Hannibal Bridge at Kansas City, 
Mo., is the oldest, being built in 1869 and recon 
structed in 1891. A set of diagrams showing all 
the existing bridges is appended hereto, and their 
dimensions, owners, date when built, etc., are 
listed in a table separately. 








THE DREDGEMASTER.—Laurent Roquebert, general 
foreman of dredging at La Boca, has been a dredgeman 
at the Pacific entrance to the Canal for twenty years or 
more, in fact, since the time of the old French company 
While at his work on the evening of March 29 he was 
crushed between two clapets, and now lies critically il! 
at Ancon Hospital. Two days after the accident the 
Resident Engineer at La Boca went to see him and was 
greeted with the question: 

‘How many yards?’”’ He referred to the amount of 
dredging that had been done in March, and when told 
that all records had been broken, he asked: 

“And the ‘Gopher’; what did she do?" 

The ‘Gopher,’’ like the dredgemaster, is a heritage 
from the French. It is a a sea-going Scotch ladder 
dredge that has been at work at La Boca almost con- 
stantly for 25 years. Roquebert was at one time the 
master on this dredge, and his confidence that it was the 
best worker in Canal excavation wes unshaken until 
October, 1908, when dredge No. 1 of the Colon fleet 
took the record. 

In answer to the question, ‘‘And the ‘Gopher’; what did 
she do "' he was told, ‘‘She holds the record by over 
3,000 yards.’’ 

The dredgemaster closed his eyes, sighed in satisfaction 
and said: “I am so happy!’’ 

The “Gopher” excavated 172,477 cu. yds., place meas; 
urement, during March, exceeding the record made by 
dredge No. 1 of the Atlantic fleet in October, 1908, by 
3,681 cu. yds.—Canal Record, April 7. 
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considered, and this ratio may be used as a 
guide in laying out and arranging the radiating 
surface. The accompanying drawing is given to 
show the final arrangement of coils and piping 
as determined upon for this plant. One and 
one-fourth-in. wrought-iron pipe was chosen as 
a convenient size with which to construct the 
radiating coils. The outside diameter of the 
pipe being approximately 15 ins., the pipe is 
easily handled and the coils are not bulky. 

On the west wall of the building are placed 
four coils, each coil consisting of seven 1%44-in. 
pipes about 20 ft. long; on the north wall are 
two coils, each consisting of six 1%4-in. pipe» 
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PLAN AND SECTIONAL ELEVATION OF A TROLLEY CAR BARN, SHOWING ARRANGEMENT 
OF HEATING SYSTEM. 


shape of the pit wall, as shown in the accom- 
panying figure. 

For disposing of the condensed water of the 
plant there is placed on the west wall of the 
building directly under the coils a 1%4-in. pipe 
which drains northward to a point opposite the 
end of the track pit where it is bedded into a 
small trench in the concrete floor and led across 
to the track pit. This small trench is covered 
with a steel plate % x 8 ins., which can readily 


pansion bends or loops every 100 ft. to accommo- 
date the contraction or expansion in the pipes 
None of the piping inside the building is covered 

The 2%-in. steam supply main from the boiler 
house is reduced to 2 ins. immediately in- 
side the barn and at this point a 2-in. reducing 
valve is placed to cut down the pressure on the 
heating coils to about 5 lbs., with 60 or SO lbs 
on the boiler. The steam for operating the re 
turn pump is taken from the high pressure 


4, 
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ty Heating a Trolley Car Barn. sists of a gland and stuffing box. A number of finally returned through a 2-in. pi on oa 
iy ' : By J. IRVING BREWER.* unions are placed in the main to provide for tank in the boiler room by a Be open 
fj! In this article the writer has attempted to °#8¢ im erecting the pipe and in taking it apart pump having a 4%-in. steam out _ 
r i show the application of data and principles, for repairs or alterations. From this 2-in. main 2%-in. water cylinder, with a 4-); ae va 
i recognized in good heating practice, to the de- a l-in. wrought-iron pipe is carried down to discharge pipe from the return  % beer sit a 
. i sign of the heating system for a trolley-car barn supply each of the coils. Each of these l-in. check valve near the pump to pre, “ a I 
'y suitable for inspecting cars and making light branches has a union to facilitate easy coupling, of discharged water. The trap, 1 nd 5 4 pir 
4 repairs on them. The barn is located on the ° uncoupling, in case of alterations and a valve ceiver are placed in a sump. Th ies om 
| ground underneath the structure of an elevatea "€@F the pipe coil. The branch has also a sort was necessary to get the receiv, gre If 
: railroad yard and has the following approximate of reverse bend consisting of two elbows and a_ ciently low level for the returns : ros of 
; ) inside dimensions: length, 105.4 ft.; width, 38.5 nipple to accommodate the longitudinal motion it. The sump is kept dry by a pil. surf: 
H ft.; average height, 14.9 ft. The walls are of ‘™ the 2-in. main overhead. cellar pump operated by water ; the ag ye 
; concrete 12 ins. thick and the roof is of boarding The pipe coils along the wall are supported by _ pressure. Ne -— 
4 some 2 ins. thick covered with sheet iron and is hook-plates and are given a slope so as to drain The steam main leading from th. wi Te 
{ suspended from the steel structure overhead. The ‘e Condensed water towards the discharge end, car barn is 2% ins. in diameter and Bex ply 
‘ building has 22 windows which are roughly 4 ft. For melting snow and ice from under cars, the long. The 2-in. return main carry the a amas 
: wide by 8 ft. high. These windows are arranged ‘ck pit is equipped with heaters consisting of densed water from the car barn ae s in 
y 18 on each of two sides of the barn, and four on four 2-in. pipes, two of which pipes are sup-_ boiler room is of about the same |; Thees ee Tota 
; one end: the other end of the barn, the south P0Frted by hook-plates on each of two walls of two mains are suspended in the op: ‘tee oe = (Mall 
; end, has hinged doors comprising a large portion the pit. These 2-in. pipes are given a slope so overhead structure of the elevate: ty foe $ 
; of the end of the barn, through which the cars as to drain the condensed water to the south and are therefore covered to prev loss of 
; pass. Inside the barn there is an inspection pit °"4 Of the pit. To provide for expansion the heat. This covering consists of 1/1 isbestos 
t whith eitenta nader too car wade. “San pt pipes on the westerly side of the pit have paper, 1-in. Russian hair felt, ty sei (a $50 
4 : has the following approximate dimensions: length, ding expansion joints, while the two pipes on three-ply tar paper and one thick: f Se ply 
: 84 ft.; width, 16 ft.; depth, 3.8 ft. The rails the easterly side of the pit have loops fitting the canvas. These two pipes are provi with ex - 
4 Pet of the track are laid on wooden timbers which 3 frac Satveny Expansion . 7 2 Main insiae P; 
t are supported by concrete pillars in the pit. a a 7 of Building sat 
fet an About two cars can be placed conveniently on "od Main — the 
‘ E Psy each of the two tracks, and the arrangement of trom Belly mm 30} 
: the pit is such that workmen can pass from * - 
i under the cars of one track directly under those Fa \ a che 
A ‘ of the other track. } a we 
Steam heat was desirable, as a boiler plant, eee | PS “i 
i for other heating systems, was not far distant. = a 
4| ' The radiating surface, for such a building as t ce bui! 
itt ; this, consists of coils of wrought-iron pipe in Re side 
i ' preference to iron castings. The coils can shia a <a. 
. readily be supported on hook plates, along the oe - 1 a SAR EL i * on 
bi walls behind work benches, occupying less space oy ‘ Pe . i 34 io 
i than the cast-iron radiators and being less sub- oS; abies § Roo aed ss i Pe 
i ject to breakage. down to Return Pump 14 Return Pipes, 1 md 
i ; It is desirable not to have such a building too arama a re 8 
: warm. A temperature of 65° to 68° F. seems 2 ‘ ~ ae 
isk about right. If the radiating surface is exces- ==: : i 14 
isé sive the temperature is too high for men doing Steam Trap 13 ‘Return Pipe = the 
| manual labor. If the radiating surface on the SESE Zz we 
by other hand is insufficient, on cold days, the men Weng ‘we og A HD \ Expansion % ne 
ye are apt to warm themselves in the offices or in Pomp Fit, 4. Paes 11 eis ihe wie wwe a un 
; other nearby structures which may be warmer Check Valve 1 : Eyaeress x po 
r than the barn. 4 a ro 
£ A ratio of about 1 sq. ft. of radiating surface a ‘ a 
f to 150 cu. ft. of contents of the building will ene: WN GY a i a ak ‘2 th 
give satisfactory results for such a barn as here NEWS. : % 


about 16 ft. long. The pipes of each coil are be removed to expose the return pipe for any main near the reducing valve, through a 1-in. 
spaced about 3 ins. c. to c. and are screwed into ‘Tepairs. A 14-in. return pipe runs along the pipe. , 
a branch T at each end of the coil. The branch north and west walls of the building under the The dimensions of building and pipes are shown . 
T at one end of the coil is vertical, while at the radiators and is then led across through the _ tabulated below: 
other. end of the coil the pipes are turned up- ‘%#me trench to the track pit. Each of the pipe Cubic contehts of the building proper, 105.4 | 
ward at right angles so that the branch T at coils is connected by means of a short %-in. “ bi : 9 zt a eal alike ikaw eh e:0 ¢ a 60,500 cu. ft. 
this end is horizontal. This arrangement of the Utlet pipe with valve, to the return pipe, into 38 ft. ents of track “pit, 840 amy * 5 100 cu. ft 
coil accommodates unequal expansion of the Which the condensed water drains out of the TS Ce 
pipes when the coil is heating or cooling. coil, and since the connection is of a rigid char- Radiating surface: °° 

It will be seen on the accompanying figure acter in this case, some provision for expansion 4 ortla eng ye 7 ge 1%-in. diam., 20 ft aaialh 

ong at 61 sq. ft. per coil...........-.. 244 8q. ft 
that the steam main for supplying the coils is ‘" the return pipe must be made in each space 4 cit Sun of'@ spipes 1 14 in. dia. 16 ft 
made 2 ins. in diameter inside the building ana tween points where the coils connect to the re- as long at 42 sa. ft per a 84 sq. ft 
y 8 

is run near the roof along the west and north pin no he this eo tee nigets weg ex- py: 9 TErtwiceese ~ et opaboapetin oe 12 8q ft 
walls to the northeast corner of the barn, then P@nsion joints are used as ng the most feas- ea 
southward a short distance when it is carried ‘ble. With two valves for each coil, any coil ‘Total Surines ef colle and main.....-. som! 
down to the floor to supply heat in the pit. The ™#Y be cut out of service entirely. The heaters This gives a ratio of 1 sq. ft. of radi ing sut- 
total length of the steam main inside the build- in the track pit are also similarly provided with face to 149 cu. ft. of contents, whic! satisfies 
ing is some 180 ft. It is intended to act as valves in the inlet and outlet pipes. Where the’ the conditions laid out in the start. in getting 
radiating surface and is therefore left bare. The ‘tW° 1%4-in return pipes enter the track pit they the radiating surface for the desired r tio it is 
main is fixed rigidly at two points along the ™erge into a single 14-in. pipe which is sloped usually necessary to try several pipe ~ 2° and 
wall and expansion in the pipe is provided for to drain the water to the south end of the pit, arrangements of coils before a satisf» ‘ory 
by using a sliding expansion joint which con- Where all the condensed water from the pipe sult is reached. 

*Assistant Engineer, Interborough Rapid Transit Co. coils and pit heaters is led into a steam trap, It is seen’ that this does not include ‘he pip 
32 Park Place, ow York City. “from which it is emptied into a receiver and coils in the inspection pits, and it w!!! be Tt 
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these were for melting snow and 
0 ; ning gear of the cars. 
- of the pipe heaters for the track 
a "s 320 lin. ft., at 
= n. ft., 
4 pipe per er hcte ss sie es 198 sq. ft. 

If sq. ft. be added to the 440 of that 
? e oils, there results a total radiating 
pie O38 sq. ft. making the maximum 
re , of volume to radiating surface, 
. boiler horsepower required to sup- 
ly to this radiating plant it will be 
ee know the total radiating surface, 
inclu supply main. 

Soe Saeee e aao  ae Oe 
Main at 0.75 sq, ft., per ft........ 240 sq. ft. 
ee. eR 

On sumption that 1 boiler HP. will sup- 
ply 9 of radiating surface, the 878 sq. ft. 
total iomand 9.8 boiler HP. 

In ¢ riter’s experience, a plant the design 
of Ww has been briefly outlined has given 
satisf n. the cost of labor and material for 
he | installed ready to operate being about 
$2.15 1 sq. ft. of radiating surface, considering 
nly that the surface which is entirely within 
the building amounting to 6388 sq. ft., and ex- 
cluding the surface of the steam main between 
the boilers and the building. If the surface of 
the steam main between the boilers and the 
building be included as well as the surface in- 


side the building, the cost is about $1.55 per 
sq. ft. of surface. These cost figures include con- 
tractor’s profit, and it should be noted that they 
jo not include a plant to generate steam. 


a 


STATISTICS OF MINE EXPLOSIONS in Europe are 
reported by M. J. Taffanel in the Bulletin de la Société 
de |'Industrie Minerale, for February, 1909. During the 
14 years preceding the Courriéres mine disaster in 1906, 
there was not an explosion in France in which there 
were more than 9 men killed; in the Courriéres explosion 
nearly 1,200 men were killed. The total number of vic- 
tims in France in fire-damp explosions was 57; the pro- 
portional number of such deaths to the total number of 
mine-workers was 20.3 to 10,000 in 1889, but was re- 
duced in the years 1892-1905 to 0.26 to 10,000 annually. 
In Belgium during these same 14 years, not including 
the Anderlues explosion (160 deaths) in 1892, there were 
175 fire-damp victims, an annual ratio of deaths of 1.06 
to 10,000. In Prussia, there were 13 fire-damp explosions 
in the 14 years, with 722 deaths, or 1.49 to each 10,000 
workmen in each year. In England the same period 
shows a total of 1,248 fire-damp victims, or 1.20 killed 
each year to every 10,000 workmen. 


~~ 
¢ 





A TESTING LABORATORY for the investigation of ac- 
cidents in mines has been established at Lievin, Depart- 
ment Bas-de-Calais, France. After the terrible mine ex- 
plosion at Courriéres, March 10, 1906, in which about 
1,200 miners were killed, the Central Committee of the 
Coal Mines of France, representing almost all of the 
coal-mining companies of France, at its own expense, 
took the initiative of organizing this testing station 
where may be studied all questions regarding the safety 
of mines and especially those questions relative to dust 
explosions. The program outlined for the laboratory is 
lows: 

First. To study the inflammability of coal dust, the 
conditions surrounding the formation of such explosions, 
and means of relieving the dust danger. 

Second, To study and control the stability of explos- 
ive mines in the presence of fire-damp or dust, and 
also (he control of mining machinery. 

Third. To study and control mine lamps and electrical 
‘pparatus used in mines, 


_FPourth. To study safety and rescue appliances. 
rich To found a laboratory of practical and scien- 
idy of all questions of mine safety. 
Six To make foreign investigations, particularly to 
,otable accidents, and to make from them observa- 
‘ons which will increase the security to mines and 


as fol 


mine 

Fr ‘his program $70,000 has been appropriated for a 
fir ‘ with an annual appropriation of $15,000 for the 
wo 't is in charge of M. J. Taffanel, under the ap- 
po it of the French Minister of Mines. The station 
has » built and some of the investigations have been 
aa but as yet no publication of results has been 
g it, 


A description of the laboratory is published in 
le - ce Civil, April 10, 1909. . 





The Disadvantages of ‘Concrete Foundations 


for Railway Crossings. 
By R. P. BLACK.* 

At the time it was necessary to relay the main 
line of the Kanawha & Michigan Ry. with 90-lb. 
rails, concrete foundations were designed and 
put in under the new crossing frogs where rail- 
road crossings at grade were maintained. The 
old 70-Ib. rail crossings had given considerable 
trouble on account of bad surface and bolts be- 
coming loose, due to sloppy or wet crossings. 
The bad condition of the crossings was caused in 
a great many cases to improper drainage, in 
others to an insufficient amount of ballast under 
the ties. The character of the soil in West Vir 
ginia is such that it becomes very mushy and 
soft when not drained, therefore, where ballast 
was gravel or an insufficient amount of stone, 
wet crossings were experienced. To overcome 
this trouble concrete foundations with timberings 
as shown in the accompanying cut were put in. 

Under each rail of the K. & M. Ry. main track 
were put in three 8 x 10-in. pine timbers of 
sufficient length to support the joints at the heel 
of the frogs. Under the rails of the transverse 
track were put three 8 x 10-in. timbers short 
lengths mortised into the long timbers. All 
timbers were well bolted together with %-in. 
bolts. At the ends of the crossings the concrete 
is 9 ft. wide under the K. & M. Ry. track and 
8 ft. 6 ins. wide under the other track. The con- 


to be 
becoming badly battered down. At 
was thought the rails were defective, but at the 


maintained 
necessity go slow 
are holding up in 
maintain. 


tions for crossings 


renewed of the ends at point 


the time it 


on account 


present time the same trouble has been ex- 
perienced, necessitating the replacing of five 
more of these frog rails. The fault, therefore, 


is due to the rigid bearing of the concrete, caus- 


ing heavy blows on the points of the frogs, 
which are about 8 ins, apart The life of this 
crossing has been very short, about 18 months. 


On account of the slow speed of trains not much 


trouble has been had with loose bolts, failure 
of concrete or bad surface. It is proposed to 
leave the concrete for the foundation in and to 


renew frogs with a hard center crossing, which 
should give good results. 

In every case where interlocking plants are 
maintained and trains go at full speed over the 
crossing, the frogs are badly worn and hard to 
maintain. Where interlocking plants are not 


and crossing is 90 trains of 
over the 


good shape 


, and 
the 
are 


frogs, 
and 


crossings 
easy to 


The following conclusions of concrete founda- 
may be made 


1. The concrete gives too rigid a bearing under 


frogs, causing an anvil blow at frogs which 
soon wears down the points, especially at flat 
crossings, on account of the greater distance 
between points. 2 

2. This anvil or solid blow is hard on bolts, 


























crete was put into the A 
top of timbers, with a ~ 
minimum depth under wt” he 
timbers of 18 ins. The crest 
method of installing the al 
crossing was to jack 
up the tracks 2 ft. at o 
crossing, supporting the xX Caan et i 
traffic on timbers span- \ \ 
ning the concrete, which oth 3k c 
was allowed to set be- om f 
fore track was lowered \ \ ‘3 
to grade. . \ \ ® 
In June, 1907, a new — \ “ 
crossing with concrete \\ \ 
foundations was put in VY | 
at the B. & O. Ry. te. 
crossing at Grosvenor, O., \\y) \ 
where an _ intérlocking Po pono Kaley <0 
x +mpers ; 
plant is maintained, with x 26% Tahing Bolts. 
a crossing angle of 4x 4'x'" Washers 
85°. The crossing was I"x7' Tie Rods : 
an ordinary rolled steel Timbers C.mortised into 
filled crossing, 85-Ib. Am. Timbers D: 
Soc. C. E. rail At Timbers D run paralle/ B 
that crossing there is with K. & M. Ry. Tracks. Plan. 
a daily average of TYPICAL CROSSING WITH CONCRETE FOUNDATION, KANAWHA 
50 trains on both rail- MICHIGAN RY. 
ways, 12 of them being 
passenger trains. On account of the grades and especially when high speed is maintained over 


alinements, trains run at a high rate of speed 
over this crossing. Considerable trouble was ex- 
perienced after about twelve months by the con- 
crete cracking from around timbers; the bolts 
in the crossing became loose and had to be tight- 
ened about three times per week, on account of 
the rail of frogs wearing into the timbers, and to 
the maintenance of the surface either side, the 
crossing became low and gave a very bad riding 
track. 

After repairing the concrete footing and re- 
newing bolts the bad surface at crossing and 
loose bolts returned, so therefore, after 18 months, 
in December, 1908, the concrete was torn out, 
ties were put in diagonally, crushed limestone 
ballast was placed under frogs and adequate sub- 
drainage provided. The crossing is no longer 
giving more trouble than could be expected. 

The results of a flat crossing on concrete foun- 
dation is illustrated at Dana, W. Va., where the 
Campbell’s Creek Coal Co. Ry. crosses the K. & 


M. Ry. at angle of 30° 30’. The present cross- 
ing an ordinary 90-lb. Am. Soc. C. E. rail was 
put in new in September, 1907. Traffic over the 
crossing averages 40 trains per day at slow 
In March, 1908, 
four of the rails in the K. & M. Ry. track had 


a ig Kanawha & Michigan Ry. Co., 
. Va. 


speed with no interlocking. 





* Division 
Charleston, W 


frogs. 

3. In a high speed track concrete cracks away 
from timbers on account of the excessive jar. 

4. It is hard to maintain a good surface on the 
track, as the concrete footing does 
of raising. 


not permit 
5. The rigid bearing is hard on equipment. 

6. The foundation for crossing is a 
failure. The only case where it can be used to 
g00d advantage is where traffic is light, speed low 
and angle of crossing 90° more or less. 


concrete 


— > > 


AN INCREASE IN CHARGES FOR IRRIGATING 
water under the projects of the U. S. Reclamation Ser 
vice has been found necessary in several instances, owing 
to recent increased cost of construction which has pre- 
vailed throughout other parts of the country as well as 
the West. The Secretary of the Interior has issued a 
publie notice stating that the charges under the Mini- 
doka Project in Idaho will be increased from $22 per acre 
to $30 per acre of irrigable land for construction costs 
of irrigation works, and from 40 to 6 cts. per acre for 
operation and maintenance. The construction costs are 


payable in ten annual instalments, if desired. Under the 
Umatilla Project in Oregon, the rates on the land to pe 
put under irrigation the coming season have been fixed 
at $60 per acre for construction costs and at $1.30 per 
acre for operating and maintenance charges. 
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Se P “ge . W. Mt Vv The sewage of the city at present discharges with automatic ‘intermittent i Pe 
wage Purification Works at Mt. Vernon, | si] schargi gown 
into the Hutchinson River, by gravity, through chambers, the necessary pipe c a ave 
. blades three main trunk sewers. The sewage from a_ six downward-jet sprinkling filte: a le ite 
By GEO. L. ROBINSON,* Assoc. M. Am. Soc. C. E. section of the city sloping towards the Bronx will arrive at a receiving cham} a 
The sewage disposal plant now under construc- Valley (perhaps 8% of the whole) is intercepted approximately 8 ft. sq., provided pes P 
tion for the city of Mt. Vernon, N. Y., contains and lifted to the main trunk sewer by means of lation screens for the removal of ee 
in its design some unique features incident to the pumps. may be brought in with the sewa shige po 
% . rom ¢h oxys 
location of sewage-treatment works in the neigh- The site selected for the disposal plant is on it will pass to a distribution gal), gece xe 
borhood of a built-up section of the city. property owned by the city, and leaves available be a concrete structure extending ee Th 
A porte 
r ext 
2 Agitator and Aerator Pipe bei 
Ob oye cewdeeed provereys of Preys veeregd pov iwev verde bvew¥ourers4 boovesysesd proveusened bevecussespibbu les vaecev boesewererd beveceveurd pepurverestbwcevereeved boereeevces becoreccend Peonceecdtiboremmnne vewsaves = 
} ies ; i pare x “ab : nd possevcaves ab--- : en 
~mbarhkmny. |} } Orage L- 3% } rt 
- ‘ I : 
>. : : ~ wr 
Swage Drain, 16°C. 1. Pive ha 
and 
0 foe 30°~— a’ tanl 
i apa 
* awe Sy ON ee oe ¥i en 
Embankm’ rrr yw a eee so sos so oe coal 
fn SSS ee ee eee ee a oe a tati 
> aes . 7 r 
Cal - = — . ° A T 
Section through Siphon Chambers. one 
‘ : of all the settling basins. It wil! approx oth 
entilatirn: shan ait aT 
ke 7 mately 4 ft. wide and 250 ft. long sewage sag 
ms & UL Blower ‘ will enter each one of the five set:ling-basip 2 
st , Be ae units from the distribution gallery by means of ne 
me 4 (are a three 24-in. openings in the walls. The open ¥ 
Inlet Sewer 9 ; Sturn Breakers-. Flow Line a $ ‘Siphon ings will be controlled by movable y . Which — 
7 a ae ee fy rmben - can be raised or lowered, giving a control ove te os 
Pa : i. ; i Je Supply Pipe we : wh 
Mune no” 5 | GE ay ae the flow into each of the five tanks, or shutting a <ip 
— SS tt ; 16 By-Fass oad off one or more absolutely. = on 
i eae SETTLING BASINS.—The flow line in the set. _ 
Cross Section tling basin at the entrance weir is at Bley § po 
©: ——— OE — . 
: seisteds By-Pass Sewer Gates---? ; ~I Manhole é . 
c / A sul 
Y é the 
-f Q' on fl; me ve 
- wilcnaitl a Bee aa = oh 
wy Sa far 
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t ~~ ___ Upper Baffle Wall Rea 
7 i =r : Weir _ PE = aS Tae z 
& Cis = CE or Siphon Chamber 
ge | c pameepeceens 4l Siphon 
ey all $4il, an sEoSs. x - 
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ENG. NEWS NI Gate House I2"C.1 General Supply Pipe. NI 
——— wT 
\ Sage for Filter Bed No. 5. \ “Do. No.4 D -Do. No. 3. 
FIG. 1. SEWAGE SEDIMENTATION BASINS, MT. VERNON, N. Y. 
Mt. Vernon is located in Westchester County, 13% acres, the plot being conveniently located in 32.0. Each basin will be 50 x 100 ft., x 8% f1. (aver- 
about thirteen miles north of New York. The _ the southeasterly section adjoining the Hutchin- age) deep. The basins (Fig. 1) will be built of 
area of the city is 2,600 acres, or about 4 sq. mi. son River. concrete, with sloping floors, giving an «verage 
It is distinctly a residential community of house The sewage is of a purely domestic character. depth of 8% ft. throughout, with a max':um of 
owners, of an exceptionally desirable class of Gagings of the flow indicate that there is at this 10 ft. The concrete is reinforced with corru- 


citizens, and the city itself contains practically 
no manufacturing plants. In 1907 the estimated 
population of the city was 28,000, which indicates 
an increase at the present rate to a population 
of 50,000 in 1935. 


*President New York Sewage Disposal Co., “1 Madison 
Ave., New York City. 


time approximately 2,800,000 gals. a day, as a 
maximum. It was found necessary to rearrange 
slightly some of the sewers to bring all but a 
small percentage of the sewage to the plant by 
gravity. 

The plant will consist of a receiving chamber, 
a distributing gallery, five sedimentation basins 





gated metal bars. The walls will be 10 ins. thick 
and the roof will be composed of 6-in. sl:')s, pro- 
vided with manhole openings, etc. Across ie top 
of the roof will be a system of water pip! ~. con- 
nected with the @ity supply. This wil! ‘e« ad- 
justed in such a manner that six or mo. %-i0. 
pipes will pierce the concrete roof, anc extend 
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point within 1 ft. of the water 


anks. These pipes will be con- 
athe 's and will make possible the dis- 
-_ -eam of water into the surface of 
= ow, thereby creating agitation and 
= ion of a considerable amount of 
— is deemed desirable, as it will break 
or. formation. 
"" , the settling basin will be sup- 
= < of columns of reinforced concrete 


a vn the length of each basin, there 
mns in each basin, spaced 12% ft, 
ending from column to column at 
nd diagonally, and also to the walls 
:mns, will be set in %4-in. galvanized 
rods at Elev. 31.5. As the siphon 
harges and fills it produces a rise 
he sewage surface of the settling 
any scum formation will be broken 
issing upward and downward over 
It has been found that there is a 
tanks of this kind to form a grease 

the surface is subjected to some agi- 


Two v-off gates are provided for each tank: 
S-in. gate near the middle zone, and the 
id-in. sluice gate at the bottom, for the 
removal of sludge. These connect directly with 
a 16-in. cast-iron sludge pipe leading to the 
sludge bed beyond. The tanks are provided with 
baffle walls near the outlet end, one extending 
upward from the floor beneath and one downward 
from the roof. At the outlet end is a weir in 
which will be set an automatic “overhead 
siphon,” working in conjunction with an auto. 
matic sewage-discharging siphon set in the 
siphon chamber. The siphon chamber for each 
tank is 5O ft. long and 8 ft. wide, providing a 
discharge draft for the siphon therein contained, 
ff approximately 2% ft. The arrangement is 
such that when the water reaches Elev. 32.0 ft., 
the main siphon in this chamber discharges, to- 
gether with 6 ins. of water over the entire sur- 
of the settling basin. The discharge from 
the settling basin ceases when the level of the 
weir of the overhead siphon is reached, though 
the discharge from the siphon chamber continues 
until it is empty, thereby producing a period of 
absolute rest for the sprinkling beds beyond. 

The next discharge does not take place until 
the settling basin has been filled 6 ins. and the 
siphon chamber filled to the point of discharge 
from which it originally started. In this way a 
series of discharges is brought about, producing 
a condition of alternate spraying of the beds. 
Each siphon chamber is provided, in addition, 
with valves so that the siphon control can be 
cut out and the beds beyond operated on a con- 
stant head. Over the siphon chambers will be 
built a roof to collect any gases which may de- 
velop at this point. This roof will extend over 
ill of the siphon tanks and in the center will be 
mounted a motor and fan, so that the air and gas 
may be drawn upward and blown through a se- 
ries of filters consisting of commercial iron oxide. 
These filters are arranged in a tower (Fig. 2), so 
that the sulphuretted hydrogen will be elimi- 
nated as it passes through the iron oxide on its 
way upward, 

This point was considered a ver important 
ne, aS the neighborhood in which the disposai 
plant is being constructed is one which will ulti- 
mately become built up with valuable residences. 

SPRINKLING FILTERS.—The six sprinkling 
filters (Fig. 3) are each 50 ft. wide and 210 ft. 
long. The walls are built of concrete, approx!i- 
mately 16 ft. high, 8 ins. thick at the top and 


one an 
other 


face 


12 ins. thick at the bottom, reinforced with 
metal. The roof will consist of steel trusses of 
sufficient weight and strength to carry a wooden 
roof, two lines of skylights, and the weight 
of the iron distribution pipes and nozzles, which 
Will be suspended therefrom. 

The s)stem of distribution will consist of a 12- 
‘n. Pipe leading from the siphons, a main 20-in. 
distribution pipe and two Sin. pipes from the 
— ‘buting pipe extending the full length 
cs nr 1. From these will extend 4-in. lat- 
erals ‘pply the jets. There will be approxi- 
a jets to each bed, set about 10% ft. 


“he jets will discharge in the form of 


streams, which fall approximately 4 ft., striking 
a splasher plate which will distribute the effluent 
in the form of rain over the filter material. These 
plates are to be made of glass, as it affords a 
smoother and better material than metal. 

It is estimated that each nozzle will deliver ap- 
proximately 5.8 gals. per min., and it is proposed 
to have a series of orifices arranged so that the 
actual working of the plant may be governed by 
the size of jet necessary. 





sq., and contain six floors of filters of iron oxide 
A flue from each bed will connect to the central 
station and platform. It is estimated that the 
fan will be capable of discharging about 25,000 
cu. ft. of air per min., if necessary. 

After leaving the sprinkler beds the effluent 
will pass to a sedimentation basin, a concrete 
structure approximately 20 x 200 ft., x 4 ft. deep 
The function of this sedimentation basin is to 
permit the subsidence of any suspended matter 


















































































































































The splash plates will be sup- not contained in the effluent. From 
ported on galvanized iron stand- this basin the effluent will pass di- 
ards. These standards are so ar- rectly inte the Hutchinson Creek. 
ranged that they may be adjusted The sludge chamber, in which 
either laterally or perpendicularly, the sludge is dried, will be a 
after being set. The sprinkler circular tank, approximately 75 
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SEWAGE PURIFICATION WORKS. 


beds will be underdrained on the bottom by a 12- 
in. carrier of vitrified pipe, laid with open 
joints, the bell pulled well back, so as to permit 
ready inflow of the effluent. There will be lat- 
eral underdrains of 12-in. half-pipe. In addition, 
the lower layer of material will consist of 18 ins. 
of large broken stone placed by hand such a 
way that they form a false bottom. All @ie°sew- 
ers and drains will slope in the direction of the 
main collector. Above the drainage pipe and 
stone will be placed 5 ft. of 1 to 1%-in. browén 
stone. 

It is proposed to cover the surface of the bed 
with 4 ins. of selected gravel in order to retara 
the flow of the spray when it first reaches the 
surface of the bed, and to bring about a little 
wider distribution of the drops. 

The roofs over these sprinklers are so arranged 
that at the gable end a flue of sufficient size will 
enter and draw therefrom the unpleasant odors 
developed. This flue will lead to a second gas 
filter tower, which will be approximately 25 ft, 








ft. in diameter by 8 ft. deep. The bottom of this 
tank will be filled in for 2 or 3 ft. with broken 
stone, upon which will be placed about 2 ft. of 
locomotive cinder. The function of this struc- 
ture will be to allow of the removal of heavy 
organic matter which resists decomposition in 
the settling basins, and to permit the drying out 
and removal of the water therefrom, so that the 
sludge may be removed and properly disposed of. 
There will be a secondary tank, approximately 
25 ft. in diameter, so arranged that the effluent 
may be treated chemically before being dis- 
charged into the creek, if such treatment is nec- 
essary. 

Provision is made for the extension of the 
whole plant to double the size now under con- 
struction. 

The plans for these works were prepared by °* 
Mr. John M. Farley, M. Am. Soc. C. E., and the 


writer. The Bunting-Bull Co., 1 Madison Ave., 
New York City, is the contractor for the 
plant, 
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An Analysis of Highway Traffic in Rhode 
Island.* 


By ARTHUR HORACE BLANCHARD,+ Assoc. M. Am. 
Soc. C. EB. 

The variability in the nature of the traffic to which 
suburban and country highways are subjected demands a 
careful analysis if economic and efficient construction 
and maintenance are to be characteristic of the work of 
highway engineers in the future. 

Prior to the entrance of the motor car as an important 
integral element of highway traffic, the classification of 
highways and the consequent determination of the kind 
of surface adapted to that traffic and the efficient main- 
tenance of the same were, to a certain extent, under- 
stood. Due to the fact that the only appreciable de- 





motor car traffic does not require a detailed explana- 
tion. Nevertheless, it is advisable to emphasize the im- 
portant difference, namely, that even high-speed motor 
ear traffic does not cause abrasion, while heavy horse- 
drawn vehicle traffic does wear the macadam surface in 
appreciable amount. Again, granted average climatic 
conditions on a New England highway, for example, 
whose macadam surface is well bonded together, a rapid 
disintegration will be caused by high-speed motor car 
traffic while horse-drawn vehicle traffic may more or 
less improve the same surface. The raison d’etre, there- 
fore, for the initial division of traffic under the head- 
ings, motor car traffic and horse-drawn vehicle traffic 
is apparent. 

The various divisions of motor car traffic are based 
upon a classification, depending upon the fact that the 











—— 


La ~ 


























Part Sectional Pian 


Ene 





FIG. 3. 


\\ 
. \ 
y 0 . 
[ocak Se ei al OA SS Se een see cas ake eed heeeee Sa Ro p ware pep ee) 
‘ te | “AS v k= 








Cross Section 


HALF-PLAN AND CROSS-SECTION OF SPRINKLING FILTERS, SEWAGE PURIFICA- 


TION WORKS, MT. VERNON, N. Y. 


crease in the amount of horse-drawn vehicle traffic has 
been caused by the partial substitution of the motor car 
for pleasure vehicles and cabs, the problem has not 
been changed materially in the case of city streets, ex- 
cepting those built of macadam. On the other hand, the 
traffic to which many suburban and country highways 
are subjected has radically changed during the past five 
years. 

The primary factors in the analysis of traffic are the 
actual and relative amounts of horse-drawn vehicle 
traffic and motor car traffic and the speed at which the 
motor cars traverse the highways. 

In an analysis of highway traffic it is obviously neces- 
sary to adopt a more or less detailed classification as a 
working basis. During 1908 the engineers of the State 
Board of Public Roads of Rhode Island used the fol- 
lowing classification: 

Motor car traffic: 

Runabouts 

Touring cars, four or five seats. 

Touring cars, six or seven seats, including limou- 
sines and landaulets. 


Motor cycles. 
Horse-drawn vehicle traffic: 


disintegration of a macadam surface caused by this 
class of traffic is a function of the two closely related 
variables, weight and speed. 

The sub-division of horse-drawn vehicle traffic into 
commercial and pleasure traffic is advisable primarily 
on account of the difference in weight imposed on the 
surface of the road by the two classes of traffic. The 
further sub-division of each of the above classes de- 
pends mainly on two facts: (1) That wear caused by the 
impact of the hoofs of horses necessarily varies directly 
with the number of horses, and (2) that weight per 
square inch of the tire on the road surface likewise 
varies, although not directly, with the number of draft 
animals. The division of the various classes enumerated 
under commercial traffic into loaded and unloaded 


TABLE I.—TRAFFIC ON SEVEN RHODE ISLAND 





Motor car traffic: 


Ere ee Ce eee rere PTT ee yt re 


Touring cars— 


© DOMED exo wdmnd.ves ta hsdehhaKeds co vs neh onhcteenate 


Commercial traffic— 


One-horse wagon, loaded, iron tires. 


7 seats, limousines, landaulets 
Behe. GCE 50:05 0 eeKsds Ceeinees 


Qne-horse wagon, loaded, rubber tires. 


One-horse wagon, unloaded, iron tires. 
One-horse wagon, unloaded, rubber tires. 
Two-horse wagon, loaded, iron tires. 
Two-horse wagon, loaded, rubber tires. 
Two-horse wagon, unloaded, iron tires. 
Two-horse wagon, unloaded, rubber tires 


Other wagons, loaded. 
Other wagons, unloaded. 
Pleasure vehicle traffic— 


Total motor car traffic..... 
Horse-drawn vehicle traffic: 
Commercial traffic— 
One-horse wagons—Loaded—I. 


Two-horse wagons—Loaded—I. 


aCe eens dekh es peepee 3 


R. T 
Unloaded—I. T........ 2c cree eeceees 


Mececavsiteacdepeeseee 
Y EEL Ee Ee 


One-horse vehicle, iron tires. 
One-horse vehicle, rubber tires. 
Two-horse vehicle, iron tires. 
Two-horse vehicle, rubber tires. 

The primary concepts governing the differentiation of 
highway traffic into the various classes upon which the 
following tables are based will be briefly explained. 

The radical difference in the character of the wear of a 
macadam surface by horse-drawn vehicle traffic and 

°A “paper read before Section D of the American Asso- 
ciation for the Advancement of Science, at the Baltimore 


| hy 
Sin VETS Nae eee a re 


R. 
Other wagons—Loadod TR, PPP PT rere Aes 


Pleasure vehicle traffic: 


One-horse vehicles, irom tireS........... cscs ewceevcce 


Rubber tires ......... 


Two-horse vehicies, fron tires....................-. 


Meeting, December, 1908. 


+Associate Professor of Civil Engineering, Brown Uni- 
versity; Deputy Engineer, State Board of Public Roads 


of Rhode Island. 
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Rubber tires ......... Pree, ToT eet Cr Te 
Total horse-drawn vehicle traffic............. ae 

Total traffic ....... eGR Seale dey $0) eSeEME iter 

~ *In the case of the Narragansett 1907 and South 
6 p. m.; on the East Providence 1906, East Providence 
2 p. m. to 10 p. m. The period for the other highways 
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/ , 
nei 
TABLE IL—TRAFFIC ON THE §&: ay: _ 
1907 AND NARRAGANSETT 1; im r 
10 A. M. TO 10 P. M., JULY 19 rs PRow 
E. OV - : 
see | NarPaganser M 
Motor car traffic: JOT Roag 
NE vectiviecw bess po. 109 
Touring cars— 6 
4-5 ae “st ] 
7 seats, limousines, landau- aes 
SRSA at) 
A ae 1 
2 H 
Total motor car traffic... .. 0 7: 
Horse-drawn vehicle traffic: : 
Commercial traffic: 
One-horse wagons— 
Loaded, Rewmeeubwecs « 24 
AE ae 1 
Unloaded, I. T........... 26 
OS oie 1 
Two-horse wagons— 
Leaded, Re, 
Unloaded, I. T 
Other wagons— ; 
Loaded, or ee 
i, Sree 
Unloaded, I. T..... 
PiEeeeeic’ sce 1 
Pleasure vehicle traffic : 
One-horse vehicles, I. T... 51 1h ’ 
|! ae 102 14 
Two-horse vehicles, I. T... ! : 
R. 19 1 
ta 
Total horse-drawn vehicle to 
| A eee 238 mn j 
Total traffic ............ 618 7 yes 
~ Se ia dis 
- Me 
vehicles is dependent on the variation veight. The rec 
final sub-division of all classes of hor wn vebie 7 
traffic into vehicles with iron tires and with rub in 
ber tires depends on the fact that th Tr cause Is 
infinitely more abrasion than the latte: r similar ret 
conditions. a! 
In this’ brief paper the traffic on sev: al hig su 
ways in Rhode Island will be analyzed liscusse pr 
The following descriptions of the variou selecte ; 
cover the essential characteristic feature ewed from lin 
the standpoint of highway traffic and th: ect of the in 
same on the road surface. lo 
The East Providence 1906 road is a part of the inter or 
state trunk line connecting the cities of P lence and 
Fall River and an intrastate trunk line passing through wi 
many towns and summer resorts. The surface was bul’ he 
of local stone, consisting of a mixture of chlorite gneis: th 
and indurated sandstone. Continuous repairs have been sa 
necessary to prevent disintegration. Ww 
The Bast Providence 1907 road is a part of the same 
trunk line as the 1906 road. It is subjected to the Ir 
traffic to three popular summer amusement rv n 
sorts in addition to the traffic on the 1% road. The 
surface was built of bituminous macadam with ta 
face of the No. 2 course sealed by painting of 
tar or Texaco asphalt. The surface is in | te 
tion at present. 
The Narragansett 1907 road is a part of th: ersta di 
trunk line connecting Boston, Providence, Narraganse a 
Pier, and New York. The surface was built of bitumin 0 


ous macadam without a sealed surface. T! 


perfect condition, while sections of ordinar 
adjacent to this section have rapidly disinte: 


The South Kingstown 1905 road is a part 


state trunk line connecting New York, Narro: 


Newport, Providence and Boston. The surf 
of lecal granite. It has required continu 


perder to prevent the rapid disintegration of ')\ 


EIGHT CONSECUTIVE 1! 
South 

Narra- Kings- War- Cover 

gansett town wick try 


HIGHWAYS FOR 


East Bast 
Provi- Provi- 
dence dence 


1906 1907 1907 1905 1906 1905 
39 86 61 25 S4 12 
155 157 162 101 159 9 
8 23 23 23 40 
10 21 20 os 6 
212 «#4287 «606986 i(iéitiéiD 29 
4 16 1 2 11 27 
15 14 a il “4 87 
1 4 Ww 
- ita 
13 38 10 8 21 67 
21 98 6 4 42 i 
$% 1 oe 1 1 
2 13 oie - 4 a8 
sm mM BS 
267 468 283 183 372 247 
== 1905 the period was from | 
1907, and were, 1906 roads. the period 
was from 8 a. m. to 4 p. m. 
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RAFPFIC ON BAST PROVIDENCE 1907 ROAD, SUNDAY, AUG. 30, 1908, 8 A. M. TO 10 P. M. 


ul 
TABLE }! AM. re 
8-9 9-10 10-11 11-12 12-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 Total 
ear tic: . 4 
gn [tS see neencoes eoeees cs, & 8 @ 6 ot aa 7 13 5 48 6 om 
Touring <email see ote S § 2 @ 10 S..%) . 3 > 
7 seat ousines, landaulets.... .. 2 2 ca as 5 1 > = = | * 8 199 
Motor | oessses Geesteccsere ss 2 oe 1 7 é > 8 4 3 : 16 
me rear traffic....... 6 11 18 17 23 23% 2% 4 33 5O 43 37 18 16 363 
Jorse-dr ebicle traffic: 
Comme raffic— 
One-! vagons—Loaded—I. rs ae 2 4 5 1 3 1 1 ° , & ‘ ’ i 
Unloaded—1.T. 3 4 #4 #3 ee : ‘oss .: 
agons—Loa . T. . 
ri = + a 1 2 
Unloaded—L. T. .. 
iy ae 
Othe ons — Loaded—I. T. .. 
| ty 
Unloaded—I. T. .. 
BR. TF... 
Pleasuré re ee a sia Areas ait'ig ; , 
-b vehicles—Iro ee : 6 [2 2 s ‘ 
One-t Rubber tires..... 1 6 4 4 11 «15 2 2 28 ot is 7 §& we 
Two-! vehicles—Iron tires.. .. i; ah fe ne ms - . _ is a 
Rubber tires. . he Sear Mo ee. = 


rawn vehicle traffic... 9 7 16 15 





Leo fren amin re 0 i PT 15 18 34 32 
The Wa k 1906 road is a part of the same inter- 
sate trunk line as the Narragansett 1907 road. Due 
to its lo near Providence it is a part of several 
intrastate ‘runk lines passing through thickly-settled 
districts. The surface was built of trap rock from 
Meriden, i Continual ravelling and disintegration 
requires tant repairing. 


The Coventry 1908 road is a part of an interstate trunk 
line passing through the central western part of Rhode 
Island and into Connecticut. At present about five miles 
remain uncompleted, hence the highway is practically 
a feeder to a typical country district of 70 sq. mi. The 
surface was built of trap rock from Meriden, Conn. Due 
primarily to ravelling, frequent repairs are necessary. 

The Lincoln 1907 road is a part of an intrastate trunk 
line passing through a series of mill towns terminating 
n the city of Providence. The surface was built of 
local granite. The surface is in good condition, only 
ordinary repairs being necessary. 

Table I. contains a record of the traffic on the high- 
ways described above for a period of eight continuous 
hours. It was the intent to select normal periods for 
the various sections which would place them all on the 
same basis considering their location and the traffic to 
which they are subjected. 

Tables II. to V. are described by their respective titles. 
In every case cited the traffic records are given for 
normal conditions. 

The conclusions to be drawn from the records con- 
tained in Table I., taken in conjunction with the status 
of the macadam surfaces of the various sections referred 
to, are as follows: 

(1) The amount of motor car traffic which will cause 
disintegration is much less than is generally supposed, 
as is shown by the amount and the effect of the traffic 
on the South Kingstown 1905 road. 

(2) In the ease of two roads subjected to practically 
the same amount of motor car traffic, the rate of dis- 
ntegration will depend upon the location of the road, 
ither conditions ing equal. For instance, the rate 
of disintegration of the South Kingstown 1905 road is 
more rapid than in the case of the East Providence 1906 
road, the former being located in an isolated district, 
the latter in the near vicinity of the city of Providence. 

(3) The rate of disintegration of an ordinary macadam 


16 16 24 31 38 43 6 43 i2 i2 342 
39 41 50 71 71 93 108 8 30 28 705 


surface will vary almost directly as the percentage of 
motor car traffic. As examples of the above conditions 
the Coventry 1905 road and Warwick 1906 road, both 
built of trap rock, and the Lincoln 1907 and the South 
Kingstown 1905 roads both built of local granite are 
cited. 

(4) The popular belief that trap rock is the ideal 
road material for the surface of all macadam roads 


TABLE IV.—TRAFFIC ON EAST PROVIDENCE 1907 
A. M. 
8-9 9-10 
Motor car traffic: 


CO ee en eee ee 7 4 
Touring cars— 
OR SEE ada n:6, « «0 aa Kn 650 oe nee 15 9 
7 seats, landaulets, limousines.......... se 
SE Gs ou dau cured cule ac 460 es nectia ta ba 
Total motor car traffic............... 22 13 
Horse-drawn vehicle traffic: 
Commercial traffic— 
One-horse wagons—Loaded—I. T........ 11 19 
|, eee a - 
Unloaded—I. T........ 2 5 
: See — $y 
Two-horse wagons—Loaded—lI. T........ 5 9 
aE oe a 
Unloaded—I. T........ Ete 2 
Mi tie keen ss ae 
Other wagons — Loaded—I.T........ 1 


R. 
Unloaded—I. T........ 
R. T. 


Pleasure vehicle traffic— 
One-horse vehicles—Iron tires.......... ‘on 
Rubber tires........ er 3 
Two-horse vehicles—Iron tires.......... 
Rubber tires.......... 


Total horse-drawn vehicles..... ike oa. ae 38 
Total traffic ocdGa wed edness tte was 48 5 


independent of the nature of the traffic to which they are 
subjected is a fallacy. In the case of roads subjected to 
horse-drawn vehicle traffic consisting of pleasure and 
light commercial traffic, as for example, the Coventry 
1905 road, or subjected to motor car traffic, either ex- 
clusively or in combination with light horse-drawn 


TABLE V.~TRAFFIC ON NARRAGANSETT 1907 ROAD, SUNDAY, JULY 19, 1908, 10 A. M. TO 10 P. M. 


A. M. P. M. 
10-11 11-12 12-1 1-2 


Motor car traffic: 
Runabowts: iis. 054s bad «a0ne 5 2 
Touring cars~ 
4-5 saath i tdsuae caeesee 2 19 
7 seats, limous., landaulets. . 4 
Motor eydite: fe cusuiwWeeys 
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Horse-drawn vehicle traffic: 
Commercial traffic— 
One-horse wagons— 
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23 3-4 4-5 5-6 6-7 7-8 89 9-10 Total. 


4 gs Se oe 3 4 2 1 63 
26 6 © @w8 3 2) 6 2 222 
1 Sides Sete 7 1 1 56 
1 a ° 
Sore Ot 08 ee 9 4 342 
1 1 
1 graga ss 1 i \ 15 
ae 8 i 5. .i8 1 i 14 
ie ee a 2 2 Shs ey 30 
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vehicle traffic, as for example, the Warwick 1906 road, 
the trap rock surface is exceedingly expensive to main- 
tain. This is due to the fact that very little dust is 
furnished by abrasion on account of the hardness of 
the broken stone, and hence, the binder being absent. 
the surface ravels under horse-drawn vehicle traffic or is 
disintegrated by motor car traffic. 

(5) Bituminous macadam roads require a sealed sur 
face when the highway traffic consists of a combination 
of heavy motor car traffic and heavy horse-drawn vehicle 
traffic, while the sealed surface is not a requisite when 
the road is subjected to only heavy motor car traffic 
The East Providence 1907 road is an example of the first 
class of bituminous macadam roads, while the Narra 
gansett 1907 road is characteristic of the second class 
The sealed surface is considered necessery for the first 
class as insurance against the disintegration of the 
surface due to the liability of the loosening of the ex- 
posed No. 2 stone by blows from the hoofs of horses and 
the rapid enlargement of any break in the surface by 
motor car traffic. 

Table II. shows a more marked comparison between 
the two roads than Table I. 

Tables IIIl., IV. and V. have been included in this 
paper to show the actual distribution of traffic through 
out the day and the improbability of being able to 
effectually control the speed of motor cars, especially in 
isolated districts, except by an extensive organization of 
state police. 


A ROLLER RELIEF BEARING has been designed to 
lighten load on plain journal bearings. It is not con 
sidered safe to use the regular roller bearing for such 
This relief 





duty, for example, as main engine journals 


ROAD, FRIDAY, AUG. 28, 1908, 8 A. M. TO 6 P.M 


P.M 

10-11 11-12 12-1 1-2 28 34 45 56 Total 
4 3 ‘ 2 ‘ 7 8 % ii 
8 4 $ Wm 22 18 2 a2 127 
1 2 ee . 2 1 1 ’ 8 
13 9 2 1 28 21 te 381 
16 8 2 s 9 8 13 8 102 
“4 2 US Re ar ae 3 38 
2 38 ee ge 6 36 
rs 2 i ‘4 : ; i2 

1 ‘Y . 3 

af: 4 i 

3 1 3 i 21 

i “ 2 7 7 2° 
3 4 hh 8 2 Ol OS 
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bearing does not replace the plain journal but supple- 
ments it by carrying a certain amount of the load 

The bearing is in the form of a roller which is pushed 
by a spring against the side of the shaft at a point close 
beside the journal to be relieved. The direction of 
pressure is chosen so as to directly oppose the resultant 
of the flywheel weight and belt pull. The following 
description of the roller is taken from an article in the 
“American Machinist,’ March 18, 1909: 


The friction relief bearing is made up of a cast-iron 
housing, a central main roll pin which is stationary in 
the housing and an outer steel roll. Between the main 
roll and the main roll pin are 16 rolls, eight in a cage 
upon each end of the housing. At each end of the main 
roll are eight hardened steel balls These balls bear 
upon two hardened steel washers, one at each end, and 
take care of the end thrust in the main roll, The 
smaller intermediate rolls have also at each end a 
hardened steel washer which takes the end thrust. The 
main roll pin is hollow, is partially filled with felt and 
forms an oil reservoir which lubricates the inside of the 
bearing. One end of this main roll is provided with a 
series of holes and a stop pin which permits the oil 
tube - stand vertical no matter what the position of 
the roll. 


The main rolls are so proportioned that their length 
is about equal to their diameter, and they are manufac- 
tured in three sizes to carry respectively maximum loads 
of 2,000, 4,000 and 8,000 Ibs. The mechanism which 
holds the roll against the shaft is a “tiller rod” near 
one end of which is attached the roller housing. The 
other end is pivoted at any convenient point of support 
and the spring acts through a second rod applied to the 
extreme end of the tiller beyond the housing so as to 
get the maximum leverage. The pressure of the spring 
may be adjusted to any desired value up to the limit 
for which the roller is designed. : 

This device is manufactured by the Pickering Gover- 
nor Co., Portland, Conn. 
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j Baldwin 213-Ton Articulated Locomotive for ° 8¥Prort on the frames, two on the front frame low-pressure cylinders are bolte, Pr: ull, at 
et . 3 . and three on the main frame. One of the five is The back end of the casting ji Prt. cater 
f! Southern Pacific Ry. ’ the Heaviest a fixed support, this being the saddle at the side-frames, while its front jean r fe, the 
ae Locomotive Ever Built. high-pressure cylinders, just over the articula- plate casting with the buffer be = n the 
Bey : The Baldwin Locomotive Works recently com- tion of the frames (Fig. 3). The two supports’ is cored out to form a steam passa; STE: 
i : Pleted two freight locomotives of unprecedented to the rear of this are sliding shoes under the pressure supply. The pipe carryin. ay Db 
: weight and size for use on the heavy grades of firebox, which allow for the longitudinal expan- steam from the superheater in 
' the Sacramento Division of the Southern Pacific sion. They are held in lateral guides, however, enters the rear of the casting, wh 
i Ry. These locomotives, ohe of which is shown and the guides have lips extending over the slid- passes through the cored-out pa 
i in the half-tone Fig. 1, are of the Mallet articu- ing shoe, so that each bearing is rigid laterally openings in the top of the casting 
i ; lated type, are compounded as usual in this type, and also hooks the boiler and frame together side. A short elbow-casting eo) 
Lh ‘ and are fitted for burning oil. vertically. these openings with the side of t! 
f ° Their weight exceeds that of the heaviest ex- The two bearings on the forward frame, This arrangement is shown com; 
: isting Mallets by about ten tons, or say 5%. being required to permit of lateral sliding, diagrammatically, by Fig. 4. 
; While therefore they do not form a radical de- are detailed as simple sliding supports, without BOILER.—The novel construction b 
i parture in type or weight, they contain some guides. In each, the lower member is formed is shown by the drawing Fig. 7 : 
i notable details of construction, among them two by the flat upper surface of a frame tie or cross- the forward part only. The rea: She: 
striking innovations: (1) The boiler contains a beam, while the upper member is a flat plate boiler proper, 21 ft. long in the Ah 
f feedwater heater, besides an intermediate super- recessed into the lower face of a saddle which of this the shell forms a chamb: ? 
4 i heater, and (2) the boiler is separable at a bolted carries the boiler. The front one of the two the combustion chamber. This is F lity 
; | joint about midway of its length, at the front bearings has in addition a pair of. centering manhole at the top. A length of ¢: 
a of the boiler shell proper. This last feature en- springs, acting on a cross-rod mounted on lateral of the combustion chamber is utiliz — 
AS ables the whole engine to be cut in two length- extensions of the frame cross-beam. These water heater. This has longitudin 
: wise, with but little labor or time, so that in springs exert a curve-guiding action, since when- exactly the same size, number and 
the repair shop, for example, the two parts can ever the forward frame is deflected by a curve as in the boiler, but is stayed by th 
be handled separately. The engine must be they bring lateral pressure to bear on the boiler above the tubes, in place of th - 
dead, of course, before it can be cut apart, and (and through it upon the main frame) tending to used in the boiler. , 
all the piping between front and rear half must ‘turn it into the curve. Without the springs, of In front of the feed heater is a smoke 
be disconnected, unions being built into the pipes course, the flange-pressure on curves would be box, in which is placed a superheat 
: for this purpose. borne almost wholly by the first pair of drivers known form. This is not a superh: 
t WHEEL DIAGRAM.—The general construc- in the rear frame. ordinary meaning, however, since stea 
j tion of this engine is exhibited by the elevation This spring-centered bearing is detailed in Fig. supplied to the high-pressure engin s 
eo: 
* 
; = 
FIG. 1. ONE OF THE NEW MALLET COMPOUNDS BUILT FOR FREIGHT SERVICE ON THE SOUTHERN PACIFIC RY. 
° Built by Baldwin Locomotive Works, Philadelphia, Pa. 
. (Weight of Engine, 426,000 Ibs.; Engine and Tender, 596,000 Ibs. Oil-burning. Cylinders, 26 x 30 and 40 x 30 ins.) 
and cross-sections in Fig. 2. Each of the two >. The other bearing is closely similar, with- pass through it; it may be called a 
sections has four coupled axles, the front section out the springs. Both bearings have vertical The high-pressure exhaust enters its 
has a two-wheel leading truck and the rear sec- plates bolted to the frame tie, with the upper end, and the reheated steam passes from 
tion has a two-wheel trailing truck. This keeps edge bent over at right angles hooking over the end through a flexible pipe to the low press 
the wheel-loads relatively moderate. The load flange of the saddle plate. These prevent the cylinders. 
on drivers (394,150 lbs.) averages 24,600 Ibs. per boiler lifting off the frame, as would otherwise BOLTED SEPARABLE JOINT IN BOILER 
wheel, while the load on truck wheels averages happen when lifting the locomotive by crane in ‘The novelty of a separable joint in 
7,250 and 8,600 Ibs. per wheel for front and rear the shop. is made possible by the presence of | va 
truck respectively. These figures are lower than FRAME.—The frame differs materially in its space of the combustion-chamber between boi 
found in the heaviest Consolidation freight en cross-connections from the form of construction and feed heater. Near the rear end of wm 
gines and in some passenger locomotives, where ordinarily used in locomotives. The cylinders chamber the shell is cut by a compl il 
the wheel-loads reach 30,000 Ibs. are bolted on outside the frames, and have no- verse joint. A forged ring is riveted t u 
ARTICULATION.—As usual in the Mallet type, function as frame members. side of the shell on either side of the j The 
the frame of the rear section is the main frame, At the high-pressure cylinders the main boiler butting faces of these rings fit toge! wit 
the boiler being fastened to it rigidly. It car- bearing forms a strong cross-connection at the flat V-shaped tongue-and-groove fit, ng 
ries the high-pressure cylinders at its forward top of the side frames, while the lower bearing tudinal bolts through the rings hold the jo 
end, on either side of the frame, just abreast of of the pin ties the bottom rails of the frames ‘osether. 
the main saddle. The front frame is pivoted together. The pin jaw-piece or radius-bar at The rear support of the boiler on th vard 
and carries the low-pressure cylinders. It is the same time forms a cross-tie for the rear end ‘frame is located just ahead of the joint. Wh 
connected to the main frame by a vertical pin of the forward frames (see Fig. 3). The other the joint is disconnected, the pin w! con ) 
on the longitudinal center line of the engine be- four boiler supports also act as frame ties for ects the frames removed and all lo! dina fy 
tween the high-pressure cylinders. This pin the upper rails of the side-frames. Additional Pipes disconnected (they are fitted wit! unions oe 
enables the front frame to swing laterally, and connections at the top of the frame are given by f°r this purpose), the two frames b¢ en- > 
correspondingly the boiler supports on the front the guide-yokes which carry the crosshead guides irely independent and can be moved around th : 
frame are arranged so as to be free to slide of low-pressure and high-pressure engines re- shop separately. Disconnecting the joint in the pi 
laterally. The tractive effort generated in the spectively, etc. The two crossties on the rear boiler is a simple operation, requiring per = 
front frame is transmitted through the pin. frame are tied to the boiler by vertical trans- the lagging over the joint be removed a the 42 7 
Vertical load, however, is not transmitted across verse diaphragms of steel plate, which brace the 1%4-in. bolts of the joint unscrewed. Ti. sepa 7 
the hinge, but any necessary vertical equalizing frame laterally and also carry a part of fhe rable feature was tested by the builde: — i 
action is secured by a mortise-and-tenon con- weight of the boiler. At several points narrow the engine left the shop, and was found ntirely 
nection between the abutting ends of the frames. bottom ties are introduced to stiffen the lower Workable. 
The drawing Fig. 3 shows both the pin articula- rails of the frames. The feed to the boiler is forced into feed a 
tion and the tenon connection. The forward frame is secured at the front to heater by tWo non-lifting injectors un or the . 
BOILER SUPPORT.—The boiler has five points a large box-shaped casting, outside of which the cab. The feedwater heater is kept constantly 
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rear bottom header is formed by a T-piece con- 
necting both sides of the superheater, and has 
an opening downward, to which the low-pressure 
steam pipe is attached. This is a flexible pipe 
and leads downward and forward, discharging 


into the steam chamber in the box-casting which 


pressure exhaust pipes (leading forward to the 


superheater) are provided with a slip joiue mad 


tight by means of a packed gland. This joint 
makes the pipe easily separable, and allows for 
heat expansion 


This steam system is supplemented by a liv: 


| eee 


_ 
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i w of fresh water forces warm 

4 ~ nh a pipe leading out of the top 

; si ,eck-valves placed right and left 
me na boiler proper. 

ey "STE \M ©M.—The course of the steam 

pent s follows:. The dome, made of 







































































Section at 
H.p. Cylinders. 


FIG. 2. GENERAL 
ELEVATION AND 
SECTIONS, 426,000-LB. 
MALLET FREIGHT 
LOCOMOTIVE FOR 
SOUTHERN PACIFIC CO. 


the frames. The 
steam goes through this chamber and out at 
its top, whence short cast elbows 
lead it into the two low-pressure valve chests. 
The exhaust opening is in the front wall of the 
the exhaust pipe is at- 
turn inward and at the 
center line of the locomotive again turn back- 
into a single pipe which ex- 
tends back to a point under the stack and turns 


The low-pressure steam and exhaust pipes are 
the only parts of this system that are affected 
by the lateral flexibility of the frame. Both are 


¥ 
a : 
. ! } 
Section at Rear | Rear Section at | 
-ross - Equalizer. Elevation. L.p. Cylinders. 
‘ j 
K- ------<-« (Total Length 93 64 = 6380 /bs per lin. ft track -~~-> 
Engine & inde” hea be 636" 596,000 /bs.\ _ 750% * abl 
, 7” ' 
Logie eee aE ens a i 
ulebads in|“ Wheelbase 567,425,900 Ibs,~ 7,530 lbs. per lin. ft. track ~--> : 
Wb Uncts H 
45 493 493 493 493 493 493 493 493 /72 425 425 425 42.5 | 
y i« ae OC af ) 
Ply 4-9 5 ‘he 5 “nhe 5 'ske-94" rhe 5’ rhe 5 ake F'n: B'S" one 8)" 56 Me 710-56 51g > 
Rigid \e--—15"------->4 le 15-5) | 
Eng. RRS LS yack eee Exe. News 
Wheel Spacing and Load Diagram. 
ast-s (see Fig. 7), is seated on the boiler connects the front end of 
n the ne transverse plane as the high-pressure 
ylind On either side of the dome a pipe openings in 
2 passes out and down along the shell to the high- 
s pressure valve chests. This arrafigement is the 
‘ame as used in previous engines of this type. valve-chest, and here 
The exhaust from the high-pressure cylinders tached. These pipes 
passes into a pipe on either side leading forward 
song the boiler to the front end of the smoke- ward, coalescing 
. r ‘x, Whore it turns in and discharges into the 
‘ront ‘er of the superheater (or reheater). up into the exhaust nozzle. 
The sui. rheater consists of six coils from front 
sn ba connected by headers alternating at 
red an ttom; each coil comprises several rows 
| in 


aces three layers of pipe on either 
section F, Fig. 2). The total heating- 
the superheater is 655 sq. ft. The 





Side (s 









therefore fitted with ball-and-socket joints at 
either end and a slip joint in the middle. Fig. 6 
gives the construction of these pipes. The high- 
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Section Section through 


Guide 


at H.p. 


Bearer Sr kebox Superhe iter 


steam connection from the boiler to the low-pres- 
sure steam chamber, controlled by a hand valve 
as will be noted farther on. 

ENGINES.—The cylinders are of 26 Ins. di- 
ameter by 30 ins. stroke, and 40 ins. diameter 
by 30 ins. stroke, respectively. The low-pres 
sure cylinders are said to be the largest ever put 
on a locomotive. They make the extreme width 
of the machine nearly 11 ft. 

Both pairs of cylinders have piston valves, 15 
ins. diameter, 5% ins. travel They are set with 
5/16 in. lead, and have a steam lap of 1-in. 
and an exhaust clearance of 1/16-in. The valve 
gear is of the Walschaert type. The links are 
hung outside the driving-wheels. . 

For ‘starting, steam can be admitted to the 
low-pressure cylinders by a hand-operated valve 
in the cab, and this is shut off by hand after 
starting. No automatic simpling yalve is pro 
vided. The auxiliary steam pipe controlled by 
the starting valve is of small diameter, so that 
if the valve should be left open when the engine 
is under way the cylinder action would be in- 
terfered with but little. 

The reverse mechanism is worked by com- 
pressed air. The mechanism is indicated by 
dotted lines in Fig. 2 and the air cylinder is 
separately shown by Fig. 8. The pilot valve is 
moved by a rod shifted by a latched lever in 
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the cab, and is returned to mid-position by a 
connection to the piston-rod of the air cylinder. 

As the reach rod must connect both engines It 
requires a flexible joint to follow the lateral 
movements of the front frame. This joint is so 





with seats for the two longitudinal equalizers. 
The latter have their fulcrum or load-point on 
double-pin brackets on a cross-tie of the frame 
(see side-elevation in Fig. 2), and their rear ends 
rest on links which are pinned to the truck- 
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Cross Section through Pin 
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Half Plan, Upper Pin Seat Removed. 
ARTICULATION OF FRAMES IN SOUTHERN PACIFIC. MALLET LOCOMOTIVE. 


FIG. 3. 


ENG. NEWS 


(Detail of frames and boiler support at front end of main frame.) 


irranged that it comes vertically over the main 
hinge-pin when in mid-position, so that the 
movement of the frame has only vanishingly 
small distorting influence on the valve motion 
of the forward engine. This arrangement has 
been patented, 

The location and arrangement of the joint may 
be seen from the cross-section at the high-pres- 
sure cylinders, Fig. 3. The saddle casting 
which carries the boiler has a central longitu- 
dinal passage cored in it, and guide bars are 
bolted to the sides of this passage. A crosshead 
sliding on these guides has the rear and front 
sections of the reach rod pinned to it, and thus 
forms the Knuckle of the rod. This knuckle 
being guided both laterally and vertically, the 
reach rod has only longitudinal stress. To re- 
duce as far as possible the force required to 
move the reverse lever, the reverse shafts are 
sv connected to the radius rods that one link- 
block rises while the other falls, a partial counter 
balance, 

FIREBOX.—These locomotives are fitted for 
burning oil. A steel pan closes off the bottom 
of the firebox, and the oil injector is located 
at its front end. Air inlets in the front of the 
pan adjoining the injector are covered by a 
damper, raised or lowered by a lever in the 
cab. The firebox is otherwise the same as would 
be used for coal fuel, and may be adapted to 
this purpose by substituting a grate and ashpan 
for the present pan. The tender is arranged to 
correspond. The oil tank occupying the space 
ordinarily used for coal is independent and can 
be lifted out for changing to coal fuel. 

TRUCKS AND WHEELS.—The engine truck 
wheels and the tender wheels are “Standard” 
solid forged and rolled steel wheels. The tender 
trucks have cast-steel side frames, with journal 
boxes bolted in. 


The engine trucks are fitted with cast-steel 
bolsters, and obtain their loading through an 
equalizer lever, connected with the last driving- 
box equalizer. In the case of the rear truck 
the loading point is a  cross-tie between 
the main side-frames, under the rear end 
of the firebox. The front truck takes its load 
from the box-casting between the low-pressure 
cylinders. The front truck, moreover, has a 
single central equalizer, while the rear truck 
has two equalizers. The front truck is thus 
eenter-bearing, and the rear truck side-bearing. 
The cross-section A in Fig. 2 shows the cross 
equalizer beam of the rear driving-box springs, 


pe + 
AX = aie OT o a RY 1 
XS : Diam. ;} j ? (fh 
Y th 3— = 


bolster. The bolster is connected to the truck 
by laterally swinging hangers, which have a 
double-pin bearing so as to lift the load slightly 
as the truck swings. In the case of the front 
truck, the swing hangers have single pins. Both 
front and rear truck bolsters are guided laterally 
by vertical projections fitting into the front foot- 
plate and rear frame tie respectively. 

OTHER DETAILS.—A number of minor fea 
tures of interest are noted in these locomotives. 
The cylinder drain cocks are operated by com- 
pressed air. The low-pressure cylinders are 


C_L_ of Valve 
C.L.of Cylinder 


bef) 2 Cc 
E & x9 a 1/9 
: 1H 
eis’ ee eo 19,12 Bolts 
at hey +4 eae a 
as! Ar’ aoe es) Meee 








, } ©“@ L.of Front Frame 
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Exhaust to” 
Pipe Stack 


Pita. 

















Jest for Track Ege Bracket ~7"~ 


A peculiar feature of the ex ; 
of the locomotive is the sn fer. “¥P 
the stack, as may be seen in . 
V-shaped casting, set point a 
over the stack. The deflects; 


yoke hinged to the stack, anc 


down out of the way when ¢ ip "Oleg of 
of smoke and steam issuing Ros. Ele 
split and deflected to right on late 
_snowsheds this protects the = i he wit 
smoke to the ventilating open .' sedis ’ “ 


the side walls. This detail as Pals i, — 
of others were fixed in accorda ip. 
Pacific standard practice. si. of 
The two engines differ in tha: 14s fr ne 
made of vanadium steel, thos: aries a 
ing ordinary (carbon) steel. Thi joo)... os 
the unprecedented dimensions of 
makes their future performa ; : 
much interest. . os 
These engines are to be used or 
Division, between Roseville and 
The maximum grade on this di, 1 i 
per mile. Each engine is rated at | 212 ¢, 
clusive of engine and _ tender 
tractive effort is 94,640 Ibs.). Th: hi 
sions given by the builders are ¢ ited 
BALDWIN 430,000-LB. MALLET 
FREIGHT LOCOMOTIVES von 
CIFIC CO. 
Gage (std.)....4 ft. 8% ins. 
Cylinders. .26 & 40 x 30 ins. 
Valves..... Balanced Piston Smokebox 
BOILER (Steel). heater 
FORGO sos. 5.0.00 00 84 ins. VHEE 


V 
Thickness. ..%%/;¢ & %/g.-in. Driving (16 
Working pressure, 


i OUT CE Oe ere oi Other jour 
Staying ..... own bars Truck (4) 
Fire-tubes, 401 3% ins. dia. Journals 
x 21 ft.; thickness of Tender (Ss) 
Journals 1 
WHEELB ASE 
Driving . 39 ft. 4 ins 
Rigid bt 
Total engine 56 ft. 7 
Total engine and 
tender 83 ft. 6 ins 
LENGTH ; 
i EP ee ere --%-in. Over al! 93 ft. 6% ins ; F 
Water spaces........ 5 ins. WEIGHT : P 
Grate area. -68.4 sq. ft. On drivers 394,150 Ib 
FEEDWATER HEATER. On front truck... 14,540 Ibs 
Sarre 63 ins. On back truck.. 17,250 Ibs ’ 
Tubes, 401..... 2% ins. dia. Total engine $25,000) Ibs : th 
HEATING SURFACE. Total engine and : ‘ 
Firebox ....... 232 sq.ft. tender .. 596,000 Ibs 4 bite 
Fire-tubes ..... 4,941 sq. ft. TENDER he 
Feedwater heater Water tank cap. .9,000 gals ; F 
CUES cb cvbace 1 1,220 84. ft. Oil tank cap 2,850 gals al 


WE sn iuen "6,308 § sq. ft. 


TICULATEI 
SOUTHERN Pq. 


Main jour 


metal, 0.125-in 
FIREBOX {Steel). 
h 126 








Thickness of sheets, sides, 
— = CFOWD....4:, %-in. 





AN ATHLETIC FIELD is under construction for th "a n 
School Board of Norristown, Pa. The Board has pur si 
chased 7% acres of land in the northwestern end of the t 
city. It is bounded on three sides by streets & ft. is T 
width, and on the fourth side by a 1(-ft. boulevard, 
which follows Stony Creek and is a part of 
The grounds will be provided, with tennis courts, base 
ball and foot-ball fields, jumping pits, a quarter-mile 
track, a 220-yd. ‘‘straight-away,’’ and other facilities 
for athletic sports. A grand-stand is proposed, b& ) 
neath which there will be plunge and shower baths, and 
lockers. Much of the surrounding scenery is particu ’ y 
larly attractive, including as it does a forest of old trees ( 


5 


a 


CL. of Cylinder 









NEWS q Equalizer : or i) of 


“Longitudinal Section A-B. 


> 





ad Cross Section & 


FIG. 4. FRAME CONNECTION AT FRONT END OF FORWARD FRAMES IN SOUTHERN PACIFIC 
MALLET LOCOMOTIVE. 


(Diagrammatic sketch of location of low pressure cylinders and steam piping between reheater and exhav patie.) 


oiled by a mechanical oil pump operated from 
the valve gear; the high-pressure cylinders, on the 
other hand, are oiled by a sight-feed lubricator 
placed in the cab. There are three sand-boxes, 
one being placed on top of the boiler, and two 
just ahead of the boiler between the low-pres- 
sure cylinders. All are pneumatic. The front 
sand-boxes supply the front group of driving 
wheels. 


on the borders of the field and a view to the westward of 
the Valley Forge hills. A site has been re:«rved for’ 
school building which will soon be needed » this pat 
of the city. Mr. John H. Crankshaw is ©-airman 


the Building Committee of the School Boni; Mr 8 
Cameron Corson, Borough Engineer of NN 3 
consulting engineer for the work of developi»: the field 
end Mr. Harry’ P..Hiltner is engineer in cl 
struction, with Messrs. W. H. Jefferson an‘ 
Hitchcock as assistants. 


ristown, 18 


ge of con- 
George H. 
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4p ‘osts in a 1,250-KW. Central 
Station. 


By H. 8. KNOWLTON.* 
ng figures of electrical energy cost 
yur years for the plant of the Quincy 


Pe ht and Power Co., have been calcu- 
oa the returns of the company as filed 
. assachusetts Gas and Electric Light 
Throughout this period the plant 
nes purely reciprocating-engine station. 
Its ad capacity in 1905 was 450 KW. 
In 1 n engine-driven 800-KW. set was 
dd ing these years the cost of manu- 
‘ lectricity at the station switchboard 
“a between 1.702 cts. and 1.423 cts. per 
a\! 

mee .e equipment of the station consisted 


carrying a 
In 1905, 


HP. water-tube boilers, 
sure of 120 Ibs. per sq. in. 





$x 


TABLE II.—QUINCY STATION COST OF PRODUCTION, 
1906 


Output, KW.-hrs 1,174,395 
Costs: 
Coal, Cumberland, 1,760 tons, at $3.76 . $8,468.62 
Coal, screenings, 786 tons, at $2.37 } 
Oil and waste ..... 710.50 
. ty A eae 998.35 
"Wages at stat MGs sie 5,286.43 
Repairs of station building. ; 468.45 
Repairs steam machinery and equipme eee 760.46 
Repairs of electrical equipment in station.... 23,46 
Tools and appliances : 000.00 
OG “sees 48 $16,716, 27 
Costs per KW. he. 
DE, cateecagtangene mt Keane eewa ene ews 721 cts 
eee 450 
Repairs ....ses A Oe oa 
Miscellaneous . , ‘ . 145 
Total ...cev . 1,423 cts 
In 1906, the company added two 300-HP. 
water-tube boilers and an 800-KW. alternator, 
direct connected to a 22 x 48 x 48-in. Cooper- 
Corliss, horizontal, cross-compound condensing 
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levation. 


FIG. 5. FRONT SUPPORT OF “BOILER ON FORWARD 





I. 
Cross Section A-B 


FRAME, SOUTHERN PACIFIC MALLET 


LOCOMOTIVE. 


(The rear bearing on the forward frame is similar, but without centering springs.) 


three firemen were required. The prime movers 
consisted of two engines: one 12 x 22 x 30-in. 
horizontal, cross-compound, condensing, running 
at 150 r.p.m., direct connected to a 150-KW. al- 
ternator, and a 16 x 30 x 30-in. engine of the 
type, running at 150 r.p.m., direct-con- 
nected to a 300-KW. alternator. The town 
streets were lighted by a constant-current sys- 
tem, with “tub” transformers in the station. 
The engine-room work in 1905 required the ser- 
vices of three engine men. The machinery was 
housed in a brick station 104 ft. long by 80 ft. 
wide. 

The total energy generated in the plant in the 
year 1905 was 931,766 KW. The average load 
on the station throughout the year, based on a 
24-hour day, was 106.5 KW., and the load factor 
(ratio of average yearly load to the normal sta- 
tion capacity) was 23.7%. This year the com- 
pany sold a power output of 54,307 KW.- 
hrs. The total cost of generating, exclusive of 
any fixed charges on the plant and its equip- 
ment, for the fiscal year ending June 30, 1905, 
was approximately as in Table I. It should be 
noted that the amounts of coal are only approxi- 
mate, but that the actual fuel costs are in ac- 
cordance with filed returns, 


283 Richardson St., 1 8t., , Mass. 


same 


Newton iS re 








TABLE I.—QUINCY STATION COST OF PRODUCTION, 
905. 





outpat, RW MIB. 56 FSi es niches SCRE R ADEE O80. 931,766 
Coal, Cumberland, 1,480 tons, at $44 - $6,573.60 
oal, screenings, ’349 tons, at sees 

OW and WM K sade s sacewceGua wie 34 5 ga 652.51 
Water ...cccssiepipudvesi $atw dhe usaccde cece 698. 
Wage 80 NIE Rha edad Wa coo bbc t pa ods 0s 5,247.14 
Repairs of the etation building............... 827.23 
pg of steam machinery and Se - 1,032.83 
~ Pairs of electrical equipment in station. 000. 
Sta tools amd appliances..............+.+ 60.00 
_ __-*FOtal _ . Caeaeeeee dee yedekeveewuees on bie $15,091.60 

¢ nate KW.-hr 


engine running at 100 r.p.m. The total boiler 
capacity was thus raised to 1,000 HP. and the 
total engine capacity to 1,690 HP. An oiler was 
added to the engine-room force in this year, the 
number and positions of the other employees re- 
maining the same as in the preceding year. The 









station output was 1,174,395 KW.-hrs., of which 


108,862-K W.-hrs. 
power. The total cost of generating wa 
up as shown in Table II. 

In 1907 the total output of the 
1,281,961-KW.-hrs. The 
sales aggregated 166,372-KW.-hrs The 
ment in the boiler and engine 
same as in 1906 and the 
creased by discharging the oiler 
the cost of production for this year: 


were sold in a large bl 


stati 


TABLE III.—QUINCY STATION COST OF P 
TION, 1907 
Output in KW.-hrs 
Costs: 
Coal, Cumberland, 2.070 tons at $4.20) 
Coal, screenings, 944 tons, at $2.00 | 


Oil and waste. 

Water $e 

Wages at st ation. — 

Repairs of station building 

Repairs of steam machinery and equipment 
Repairs of electrical equipment in station 
Tools and appliances for station service 


Total es 
‘osts per KW.-hr 
F 2 


~ 


Repairs ... 
Miscellaneous 


Total 


was in service 
1908. The o 
addition of 
total 


The same equipment 
fiscal year ending June 30, 
force was increased by the 
gineer and one fireman, making a 
engineers and four firemen. 
of operation for the 


cost year. 


ock for 
s made 


on Was 


company's block-power 


equip- 


rooms remained the 
operating force was de- 
Table III. 


gives 


RODUC 


1,281,961 


$10,581.35 


1,041.73 
OTT.O01 
5,830.48 
389.56 
2,902.68 
78.06 
5.18 


$21,806.05 


825 cts 
455 
263 
.159 


1,702 cts 


in the 
perating 
one en 
of four 


Table lV gives the 








TABLE IV.—QUINCY STATION COST OF 
TION, 1908. 

Output in KW.-hrs 

Costs: 

Coal, Cumberland, 2,104 tons, at $4.75) 
Coal, screenings, 949 tons, at $2.13 f§ 
Oil and waste 
Water ..... 


Wages at station 

Repairs of station building... 

Repairs of steam plant machinery 

Repairs of electrical equipment in station 

ED wines P 
Total : 

‘osts per KW.-hr 

Fuel 

Labor 

Repairs 

Miscellaneous 


Total 


On, KS RM 


PRODUC 


1,470,066 


.$12,081.74 


000.00 
$22,979.56 
.821 cts 
165 
157 
117 


1.560 cts 
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FIG. 6. 


FLEXIBLE PIPING OF LOW-PRESSURE ENGINE, 
MOTIVE. 
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Reviewing the operation of the station as a 
whole during the four years it is evident that 
the plant has been handicapped by a consider- 
able increase in the cost of its Cumberland coal, 
while the price of screenings has remained ap- 
proximately the same. In spite of the increase 
in station capacity the labor requirements ap- 
pear to have been kept well in hand, but the 
expansion of equipment and output finally re- 
quired the services of 3344% more help about 
the station. The results show how a plant may 
be extended at times to nearly double its ca- 























barges, but so far the only use to which it has 
been put has been in leveling up bottoms and 
moving earth from near banks or piers to the 
deeper mid-channel. The following figures are 
given as to its operation: In a Russian river 
with a current 1% ft. per sec., work was com- 
menced at a depth of water of 2 ins. and from 
») to 80 cu. yds. an hour was moved. On the 
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FIG. 7. 


LONGITUDINAL SECTION OF FRONT END OF BOILER, SOUTHERN PACIFIC MALLET LOCOMOTIVE. 


(Shows location of feedwater heater and bolted joint in shell.) 


manent additions to its payroll, and also how the 
progressive increase in the station load which fol- 
lows a healthy growth in the community’s de- 
mand for service will sooner or later require an 
addition to the operating force, even though the 
machinery of the installation remains unchanged. 
In figuring the labor requirements of a station 
both the plant capacity and the extent of the 
use of various units at different times must be 
considered. A station of large capacity often 
has been taken care of by one or two men when 
the equipment has been idle a considerable share 
of the time. 





————— 


An Automatic Dredge. 


An automatic dredge, which gets its power 
from the current of the river, is a recent in- 
vention of a Russian nobleman, the Baron 


who has used it with consider- 
able success in leveling up the bottom of the 
River Volga on his own estates. The device was 
first exhibited at the International Maritime Ex- 
position at Bordeaux in 1907, and is described in 
the Annales des Ponts et Chaussées, Nov.-Dec., 
1908, No. 6, p. 146. 

The purpose of the apparatus is to maintain a 
level channel bottom by moving the dirt from 
the high places into the low places. The under- 
lying principle is the helical screw, composed of 
a central, horizontally disposed, shaft carrying, 
at a distance of anywhere from 20 to 50 ins. from 
the center, a helical cutting edge some 4 ins. 
wide and %-in. thick. This edge is in a sur- 
face cylindrical to the center shaft and is joined 
thereto by an iron plate following the shape of 
the helix. The main shaft has at each end a 
swivel joint, so that the whole screw is free to 
turn’and it is also possible to join several screws 
together longitudinally making, in some instances, 
a total length as much as 230 ft. In the opinion 
of the inventor there seems to be no reason why 
lengths of 500 or 600 ft. cannot be operated. 

In operation the huge screw is made up on 
shore and rolled down to the place where the 
river bottom is to be leveled, where it is fixed 
in a general direction across the stream and 
each swiveled end fastened to some fixed point 
so that it is free to move up and down through 
a limited distance. As soon as the depth of 
water around it is sufficient the current causes 
it to revolve and in revolving the screw nat- 
urally bites in the earth at the high places and 
progressively carries it until it is deposited at 
the exit end of the screw, or drops it in the low 
places, 

It is claimed that the device has been per- 
fected so that it can be made to load earth into 


Nicolas Tomini, 


Prépet River, in a stiff clay, it dug in two days a 
boat channel 5 ft. deep. At Kopatchi, in 100 
hrs., a 230-ft. spiral established a channel 320 
ft. long, 125 ft. wide and 4% ft. deep. Before 
the dredging the depth varied from 7 ins. to 2 ft. 
The device, it is claimed, will move blocks and 
stones up to 120 lbs. in weight and will displace 
the roots and trunks of trees embedded in the 
river bottom. 

The article from which this is taken contains 
a number of letters from engineers high in the 
Russian service testifying to the efficiency of 
the apparatus. 
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Developments in Electrical Engineering 
During 1908.* 

The general recession in business which has continued 
during the past year has given our engineers more time 
to devote to improvements and economies in the design 
of our various lines of apparatus and supplies. 

Experience in the use of the high electric pressures of 
from 60,000 to 100,000 volts, needed for the economical 
distribution of electricity over 
very long distances, has been 
so satisfactory that higher 
pressures up to 150,000 
volts are being considered in 
pending propositions. In 

*From the Annual Report 
of the General Electric Co., 
Statement by E. W. Rice, Jr., 
Vice-President in Charge of 


Manufacturing and Engineer- 
ing. 
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capacity of the combined unit more than 40 
stantial reduction in coal consumption. 

We have adapted our steam turbine to th 
centrifugal pumps and have sold to the 
Francisco eight 750-HP. and four 600-HP. tu 
for a high-pressur2 water system. This 
important application of steam turbines to 
service. 


D a sub- 





Our 1,200-volt railway system has been further per 
fected and ‘the installations already made hav: proved 
an unqualified success. 

The 35 electric locomotives sold the New York Central 


for operation of its New York terminal and tunnel have 
made an unequaled record for reliability and low cost 
of maintenance, and we have just completed an order 
for 12 additional locomotives of similar design 


The electric locomotives sold the Great Northern Rail- 
way Company, for its Cascade Tunnel Division, have 
been completed and satisfactorily tested and shipped 
They will be in operation this summer, and are notable 


as possessing the greatest tractive power of any electric 
locomotives built to date. 

The vertical type of rotary converters of our design, 
mentioned in previous reports, has continued to give 
satisfaction and many additional installations have been 
made during the past year. They are of particular value 
because of the saving in space afforded by the compact- 
ness of design. We are building a number of these 
vertical rotaries of 2,500 KW. capacity, which are the 
largest rotaries ever constructed. 

The Indiana Steel Co., at Gary, Ind., has started roll- 
‘ing rails by a rail mill of new design entirely drivea 
by special electric induction motors of our manufac- 
ture. These are the largest induction motors ever de 
signed, having an ultimate capacity in excess of 10,00 
HP. each. The application of elec- 
tric motors in this case effects cot- 
siderable economies in the production 
of steel rails with increased output 
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Whether wood block or granite paving should 
be laid on Market St., in Philadelphia, is at 
present a subject of contention in that city. 
The merchants along the street are said to favor 
the wood block paving, while the owners of teams 
oppose it. 

The point we would like to emphasize is that 
the success of wood paving in London, where it 
is used far more largely than in any other city 
if the world, is due to the thorough system of 
street cleaning and sprinkling with gravel. A 
wood pavement coated with dirt and a slight 
amount of moisture or frost is exceedingly slip- 
pery. In London there are bins filled with clean 
gravel placed at frequent intervals on every 
street, and as soon as a light fall of rain makes 
a street slippery the street cleaner spreads a very 
little gravel over the surface. This is at once 
crushed and distributed by the wheels and hoofs, 
and enables the horses, which are shod with flat 
shoes without calks, to get a secure foothold. 

In New York, where wood pavement has been 
laid on many streets in the lower part of the city 
there is no such provision, and on many days the 
streets with slight grades are almost impassable 
for loaded teams. In fact, without a change in 
the American system of horse shoeing, it is 
doubtful whether the sprinkling” with gravel 
would be as effective here as it is in: London, if 


the system were introduced. 
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The underground conduit system of electric 





railway. is in use in Washington, D. C., the 
overhea’ trolley wires being prohibited within 
the cit; 


nits. Beyond the city boundaries, how- 
ever, the trolley is allowed. On a number of the 


street lway lines in the District a change of 
cars is compulsory at the city line; but on other 
roads ame car is used for both the overhead 
and th 


nduit systems. In such places there 
near the point of transfer a pit over 

car runs and in which there is a man 

. Whose duty it is to remove or attach, 
© may be, the plow, which, in the an- 
system, collects the current from the 
rails. 


This ork of the pitman is very dangerous. 
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To remove the plow he most raise the upper part 
of his body well above the level of the street 
car, so that his life is always in the hands of 
the motorman, once the plow below, or the trol- 
ley above, is connected. Obviously the motorman 
is not supposed to start his car until he gets the 
signal from the pitman, who, in turn, is not sup- 
posed to give the signal until he has crouched 
down out of the way of the moving car. But 
every little while a motorman starts before he 
gets the proper signal or a pitman signals before 
he has made himself safe, and the car maims or 
kills the man below. In addition there is the 
ever present danger from the high voltage on the 
conductor rails. 

As a matter of record, in the past dozen 
years during which the various transfer pits 
around Washington have been in service, there 
have been at least six men killed, either by elec- 
trocution or else by bodily injuries due to some 
mistake in the signal to start the car. All of 
these deaths could have been avoided doubtless 
by proper precaution on the part of the deceased 
men, but proper precaution has moments of for- 
getfulness and against the danger of these mo- 
ments there should be protective appliances. 
Some sort of interlocking signal which would 
prevent the starting of the car until the man in 
the pit was out of harm’s way ought to be feasi- 
ble, and it ought not to be impossible, though it 
would probably be difficult, to work out some 
plan of placing and removing the plows mechan- 
ically without the presence of a man in the pit. 
In the absence of these safety devices the only 
remedy is a better discipline on the railways, 
the enforcement of which is beyond the reach 
of mechanical appliances. This, however, {s but 
a slender reed, for the fear of reprimand or dis- 
missal is of small consequence to the man to 
whom the fear of death is a lesser matter than 
his own convenience. 
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In rebuilding San Francisco after the earth- 
quake and fire, a splendid opportunity was af- 
forded for much-needed improvements in the 
general plan of the city. In order that this op- 
portunity might be intelligently studied and pre- 
sented to the public, Mr. D. H. Burnham, of 
Chicago, was engaged at the expense of public- 
spirited citizens or organizations to prepare the 
plan. This he did, we understand, to the satis- 
faction of all concerned; but unfortunately lit- 
tle if anything has yet been done to put the 
plan into effect. 

A portion of Mr. Burnham’s plan, we are 
pleased to note, has just been given favorable 
consideration by the Board of Public Works of 
San Francisco and has been reported to the 
Supervisors with a recommendation for its ad- 
option. We refer to Mr. Burnham's scheme for 
a civic center at Market St. and Van Ness Ave. 
This would involve the acquisition of a triangu- 
lar piece of land, the hypotenuse of which is 
Market St. A large open space would be pro- 
vided on and back of Market St., with a library 
building at the right-hand angle, a courthouse 
at the left-hand angle, and a city hall at the 
further angle. The estimated cost of acquiring 
the land is $4,100,000, and it is estimated that the 
buildings would cost $4,000,000. The tentative 
proposition under consideration at latest reports 
‘ was to have the people decide, at a bond elec- 
tion a few months hence, whether this plan 
should be carried out, or whether the city hall 
should be rebuilt on the old site. It is to be 
hoped that the civic center plan will be adopted, 
and thus’ something result from the careful and 
extensive studies made by Mr. Burnham. 

We commented, in our issue of April 22, upon 
the proposed civic center for Springfield, Mass., 
and also upon a bill which has passed the Penn- 
sylvania Legislature and which provides for 
clearing away slums and establishing an open 
park area between the state capitol at Harris- 
burg and the main line of the Pennsylvania 
R. R. Other instances of improvements similar 
to those proposed at San Francisco, Springfield 
and Harrisburg are being brought prominently 
to the front almost every day. We noted in our 
Engineering Literature Supplement some months 


ago a report of the Capitel Approaches Improve- 
ment Commission appointed in Minnesota This 
Commission recommended the clearing away of 
a number of blocks near the Minnesota capitol 
building in St. Paul. The buildings on this area 
are of very undignified character, and an open 
Space is much needed there not only to give the 
capitol building a better setting but in order to 
afford better access to it. Only a few weeks ago 
we also noted a proposition for increasing the 
already fairly large open space about the Colo- 
rado capitol at Denver. 
to be assured. 


This improvement seems 
Other projects of this character 
are in different stages throughout the country, 
both as regards state and municipal buildings 
and grounds. They deserve hearty support 
Much is heard nowadays about the destructive 
effect of motor vehicles upon macadamized roads; 
but little information is thus far available as to 
the relative number of motor vehicles and horse- 
drawn vehicles and the relative wear of the 
roads caused by each. Since it is usually the case 
that both classes of vehicles use the same road, 
it is, of course, impracticable to determine with 
exactness the relative destruction wrought by 
each; but it is quite feasible to ascertain how 
many vehicles of each class use any given road. 
Elsewhere in this issue we reprint an interest- 
ing paper read not long ago by Prof. Arthur H. 
Blanchard, of Providence, giving the results of 
a highway traffic census on seven Rhode Island 
roads, and also drawing some deductions as to 
the relation of the two classes of vehicles to 
wear. We refer our readers to the paper itself 
for details, but call attention to the notable ex- 
cess of motor vehicles over horse-drawn vehicles 
on all but two of the seven roads. Altogether, 
1,262 motor vehicles passed over the seven roads 
in eight hours, compared with 695 horse-drawn 
vehicles. Not only did the motor vehicles large 
ly exceed the others, but the touring cars, of four 
to seven seats each, were 848 in number, as com- 
pared with the 695 horse-drawn vehicles of all 
kinds. Nearly all the horse-drawn vehicles were 
of light weight, and most of them had rubber 
tires Prof. Blanchard’s statistics and com- 
ments will repay study, and it is to be hoped 
that they will stimulate other students of the 
great road-construction and maintenance prob 
lem of the day to make public investigations of 
the same sort. 








A Comatose Engineering Society. 

Time was when the papers and discussions be- 
fore the Institution of Civil Engineers were one 
of the greatest and most important sources of 
useful data for the engineering profession. That 
time long since passed away. As we look over 
the batches of papers issued by the Institution at 
regular intervals, we find very few which present 
matter of real vital importance to the working 
engineer. A large proportion of the papers are 
descriptions of engineering works which have 
been carried out and descriptions, moreover, 
which too frequently omit the very things which 
an engineer needs to know if the paper is to be 
of any practical usefulness to him. 

Such papers, to put it frankly, are mere ad- 
vertisements for the engineer who did the work, 
and they are emphatically not the sort of matter 
which an engineering society should spend its 
time to hear or its money to publish. in these 
days of astounding progress in every branch of 
engineering there is enough of novelty about 
which engineers need to know without taking 
time for listening to platitudes or threshing over 
ald straw. 

There is also a tendency in the proceedings to- 
ward the glorification of such “professorial re- 
searches” as have been lately reviewed in these 
columns—a tendency to confuse theoretical sci- 
ence and laboratory work with practical engt- 
neering. 

There is evidence that the younger generation 
of British engineers is fully awake to the “senile 
paralysis’ which has overtaken the Institution 
and efforts are being made to secure reform. 

“The Engineer” of London in its tssue of March 
26 printed a letter of pungent criticism of British 
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engineering societies, which seems to us excellent 
enough to deserve space in these columns, par- 
ticularly as many leading engineers in the 
United States hold membership in the Institu- 
tion. The letter may also serve as a useful guide- 
post to American engineering societies as to 
paths which should not be followed: 


An Open Letter to the Council of the Institu- 
tion of Engineers, Westminster. 


Gentlemen: You have sent me a copy of Mr. ——’s 
paper and asked me to take part in the discussion. My 
reply is, ‘‘There is nothing to discuss." You tell me that 
the paper is a quarter of an inch thick, would take the 
secretary over two hours to read, has a dozen plates, 
numerous diagrams in the text, and is illustrated by 
many samples and specimens. Your statements may be 
perfectly correct, but the fact remains that there is 
nothing in it to discuss. 

Your author, I take it, has either no opinions of his 
own or he is so timid for his reputation that he dare 
not put them to the touch. He quotes well from other 
people, he describes at considerable length numerous 
interesting machines, and he records experiments of his 
own, or tests made for him by unchallengeable authori- 
ties. Bug he never, from one cover of his book—paper 
is misnomer for such a magnificent production—to the 
other cover, advances a single statement that will cause 
flutterings in the hearts of his audience and bring even 
one of them impulsively to his feet when the signal is 
given. 

You tell me that you have already a long list of people 
anxious to discuss the paper. I do not doubt it. I 
could tell you some of them with certainty, and with 
equal certainty what they will say. One, of course, will 
slash the title to ribbons; another will take no notice 
of either paper, title, or author, but describe something 
of his own; and a third, with laborious care, will pick 
out sentences here and there and use them for texts of 
tedious discourses relevant in but little to the subject. 

Gentlemen, if that is the kind of “discussion” that 
satisfies you, you may have much of it. But it is not 
my idea of a discussion at all, and I, for one, shall 
take no part in it; I shall in due course bind a copy of 
Mr. ——’s paper and put it, where I put many of my 
text books, on the catalog shelf, and so make room for 
some of the catalogs themselves to take “a higher 
place.” Their honest partisanship merits that honor. 

Sirs, I have sat at your meetings for many years; I 
have seen you grow from a humble society struggling for 
a bare existence to your present “prosperity,” and I say 
without hesitation that your past weakness was mightier 
than your present strength. We were but few in the 
early days, but we had a single object at heart—the 
honor and progress of our profession. Every one of us 
told all he knew and all he thought, and our discussions 
were not a succession of platitudes, but real, living de- 
bates, fights almost, at times, such as would quite shock 
the serenity of the grave and respectable people who 
incontinently stifle and subdue any element of excitement 
at your meetings today, and rigidly exclude anything 
that might be regarded as contentious. 

Great heavens! gentlemen, you have made your pro- 
ceedings as regular and monotonous as the striking of a 
clock. Nothing is allowed to mar the serenity of their 
movements, and if one should come amongst you and dis- 
play some shred of human feeling you would nod your 
shocked heads together, and pull him up short before 
the statutory five minutes. 

You rejoice annually in the augmentation of your num- 
bers, and once a year you display—is it you or another 
society?—a diagram which exhibits your increase of 
membership. I detest that diagram; it is the banner of 
your weakness. You are putting on fat, not muscle; 
quantity, not quality. You wished to grow big, and you 
have grown big. You “have your desire, but barrenness 
has entered your soul.” 

You are a body corporate of civil and mechanical engi- 
neers, and civility has become such a part of your 
natures that you would not strain your manners by con- 
tradicting any man, however mischievous his views, 
whilst mechanics have become so much a part of you 
that you are a body of automatons. Sirs, you might well 
call yourselves the Mechanical Institution of Very Civil 
Engineers! Such flippancy will shock you, I fear, but 
I am going to say something that will shock you more. 
You want at your meetings “pipes and porter.” Not 
concrete pipes and porter, of course—Heaven forbid—but 
the spirit that imbues discussion at a long table when 
the room is full of smoke and the noise of glasses, and 
men say what they know and feel without reservation. 

Why, Sirs, at one of your meetings recently I actually 
heard an eminent past-president commend an illustrious 
member for keeping back some of his knowledge! What 
an insult to the society! There were we, amongst the 
best men of our profession, assembled ostensibly to lend 
a helping hand to each other, and from the very council 
table itself came praise of the man who gave us a stone 
when we asked for bread. 

After another of your meetings I asked a recognized 
authority on the subject raised why he bad not denied 





an erroneous statement made by a prominent speaker. 
He did think of doing so, he said, but it was not worth 
the while; it was not his business to teach them. If 
that is the sort of sentiment that is growing up amongst 
you, your Institution will be as dead and as respectable 
as Rameses before the century is out. If you wish to 
continue a useful living body, not a mere mausoleum 
of great reputations, you must find some of the old 
spirit again. 

Do part with a little of your respectability—I often 
wonder why we don’t all stand up when the Council files 
in—and encourage a little more human feeling in your 
discussions. Applaud good points in a speech when they 
arise, provoke contention, stimulate opposition, divide 
your house into parties and put them at friendly war 
with one another; do everything you can to drive a 
wedge into the grey complacency which has made your 
meetings a duller form of entertainment than a musical 
evening. 

And for your papers, gentlemen. Let me implore you 
to have them written with a view to discussion. Have 
them short and pithy, and put descriptions, if descrip- 
tion you must have, in appendices. But let the text 
deal with broad facts and principles that the mind can 
grasp, and on which it can form rapid conclusions. En- 
courage your authors to risk something or find authors 
who are prepared to do so. 

Debatable subjects are to be found. “Plenty of sub- 
jects going about,” said Uncle Pumblechook in a very 
similar connection, “for them that know how to put 
salt upon their tails. That’s what’s wanted. A man 
needn't go far to find his subject if he’s ready with his 
salt-box.” 

Get a fighting Irishman or two into your midst. Some- 
one who will trail his coat and dare you to tread on 
it; and when you have got him nourish and encourage 
him. Wave red rags before the bulls of your company. 
The greatest political truths and the greatest political 
events have been hammered out, forged, and wrought to 
perfection by debate, strong, nervous debate, carried on 
with decency that convention preserves if you will, but, 
still, as unlike your debates as a hawk is unlike a hack- 
saw. 

Gentlemen, I return you Mr. ——’s paper with the 
suggestion that you should get someone to write you 
something that could be discussed; and, with apologies 
for this letter, which is inspired by the sincerest regard 
for your ancient Institution, I ask permission to remain 

A Silent Member. 

The publication of this letter has been followed 
by some spicy correspondence in our contem- 
porary, and we have selected one of these letters 
for reproduction here: 


Sir: The following particulars of a paper and discus- 
sions, which I heard in the latter part of last year, will, 
perhaps, interest some of your readers taking part in 
the correspondence now going on in your columns. I 
went to the meeting at the invitation of a friend. 

You will remember, no doubt, the establishment about 
nine years ago of the Institution of Universal Engineers, 
intended mainly to consist of men in the drawing-office, 
managers and foremen. The idea was that their desire 
for a higher measure of education might be stimulated. 
There are, I understand, now about 600 members and 
associates. 

The title of the paper was ‘‘An Inquiry into the Asymp- 
totic Influence of the Kinetic Integrated Development of 
Erasmic Polar Curves Raised to the nt" on the Efficiency 
of the Blades of High-Pressure Turbines,”’ by Professor 
Ebenezer Emilius Saxifrage, D.Se., of Julius College, 
Lomanshire. Theré was a very good attendance, and 
there were eight members of Council present. 

The president, after some usual routine business, ex- 
pressed his regret that Professor Saxifrage was unable to 
be present, but the secretary would now read the paper. 

It consisted of 52 peges of close print bristling with 
formulas, and seven sheets of diagrams. The secretary 
spent about an hour in picking out bits of text which 
he reed and then sat down. 

The president said that he felt that the Society was 
to be heartily congratulated on receiving such an ex- 
tremely valuable paper from a man in so distinguished 
a position as Professor Saxifrage’s, and he called upon 
the audience to accord the author, with acclamation, a 
special vote of thanks. This was given with tumultuous 
applause. The president then said that the meeting was 
open for discussion. 

I did not notice that there was any alacrity mani- 
fested by members in availing themselves of the presi- 
dent’s invitation. After a pause, however, a member 
stood up in the body of the hall, and was about to speak 
when the president interfered and requested him to come 
to the platform. The member said it was unnecessary, 
as he only wanted to ask a question. After some 
wrangling, however, he went to the platform, and then 
sald that he only wished to ask someone to tell him 
whether the discussion was likely to be over before the 
lest train went. No one seemed to know, so he got off 
the platform, took his hat, and went away. 

Another speaker then rose and said that he felt cer- 
tain that a more valuable paper could not possibly be 
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written, end for his own part he than tH... 
frage for it from the bottom of his | on Sati. 
where all was so good it might seem aie ae 
it seemed to him that the printer hac , CPR 2 
on pages 7 and 8. At all events, th. Pris 


sion there, and he found one brack: expres 
the top and another on page 8 near Oye. 
suming that the printer had not made tice 
tured to say with some diffidence a 
quantity which occupied two pages ~ 
considered unwieldy. This was, howe. geal... 
of opinion. He would not occupy any Pp Pherscrn 
of the meeting, but before sitting dow : rs 
express his gratitude to the writer. oo 

The next speaker, a highly enthusia 
large dimensions, wearing huge gold s, 
was in a position to say that if the mé 
ize the zeal with which Professor Saxi; 
himself into the turbine question they 
more than ever cordial in the expressio 
tude. He was proud to say that he }, 
view two or three days before with |). ¢ 
would scarcely be believed, but it was ; th 
fact that the Professor had assured hin when + 
paper was written he—the Professor—hac eae 
ever of what was inside a turbine casing 
to think that the blades were used to ¢y: 
into chunks. Busy man as the Professo; 
trived to spend nearly ten minutes jin 
works. examining the inside of a turbi: { 
questions, the answers to which he did 
the moment to understand, but he took 
his notebook and would no doubt use : 
No doubt the ignorance of the Professor 
pear at first sight to add to the value of 
it had already been pointed out by o1 mi 
mathematician that the man who attac! . probler 
with an open ignorant mind was much likely ts 
reech a satisfactory solution than a man rated 9 
that prejudice which invariably resulted 
mate acquaintance with actual facts. 

When he sat down, a young man—evide: tudent 
rose. He seid he wanted to ask a question, and. to s 
time, he proceeded to walk to the platfor He ¢ 
his hat and umbrella with him and a bunile of papers 
At last he reached the platform, and began, © Mr. Pres 
dent and gentlemen.”” He then referred to voluminous 
notes, which he held in his left hand. Afir; 
them over for an interminable time and dr 
glasses, he Said that he was afraid he had lef: 
he wanted on his seat, and was going back * 
his neighbor picked it up, and it was passed from hand 
to hand to him. He only glanced at it, and without 
further preface he said: ‘‘The question I have to ask js 
simply what is this paper about? I have not the least 
idea. I see a very full meeting of the council, however 
and as they have read the paper and accepted it, they 
can, no doubt, either collectively or individuaily, tel! 
me what the nt® of an Erasmic polar curve is, and what 
use can be made of it in designing turbine blades? 














pping his 
the note 


or it when 


A faint attempt at applause was promptly checked 
The president then said that as no one else wished to 
speak, he would close the discussion. He had to apolo- 
gize in some meesure for the paper which was to be 
read at their next meeting, but it had been set up for 
some time, and the printer wanted the type. It was by 
no means of the value or importance of the paper which 
they had just had the good fortune to hear, being indeed 
only a short account of experiments made on a new kind 
of belting, which is a compound of fine stee! wire and 
paper. It could not pretend to possess more than a 
practical interest. The members would find, as usual 
tea, coffee, and cigarettes in the tea room. 

I have had, of course, to condense my report, but 
have accurately enough given the sense of what took 
place during a meeting which lasted from 8 o clock to 
10 p. m. Every one seemed quite satisfied 

April 12th. W. Standish 





The Engineering, Commercial and Admin- 

istrative Problems of Harbor Devel- 
opment at Chicago. 

The city of Chicago doubtless owes i's 


loca- 


tion to the harbor facilities offerei by the 
Chicago River near the head of Lake higan. 
The early prosperity of the city was lurcely due 
to the fact that the produce of the Mississippi 
valley was concentrated here to be s!)')ped by 
water to eastern markets. The city h:~ always 
had and still has a large amount of ws '«r-borne 
traffic; yet this traffic has remained tionary 
for a decade past while the traffic of »iicr lake 
ports has enormously increased. f 

Of the harbor and shipping faciliti. «t Chi 
cago, it is not much exaggeration to ‘Y that 
like Topsy they “just growed.” They e been 
created by rail#ays, steamship lines, \ — 

s G0 


and manufacturers; and the city itse!: 
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ee r in the way of construction the city’s shipping business is necessary to an 
Pe very ling and coordinating the work understanding of the situation. The freight ton- 

“% itseit -ations. : nage handled on the great lakes increased from 
ache e? one of the park commissions of 37,394,000 tons in 1900 to 81,124,000 tons in 

: = h ring the riparian rights of land- 1907; this tonnage for 1907 is classified as fol- 
Bear Chi “ve Mayor to take up the harbor lows: iron ore, 58%; coal, 24% (19% soft and 5% 

A = uary, 1908. The park commis- hard); grain and grain products, 7%; lumber, 
ver ques ‘ 3%; miscellaneous (merchandise, 

a § North Shore fruit, vegetables, etc.), 8%. 

3 Drainage Canal = i) ' 2 3 The traffic of the port of Chi- 

(Under Cons ) Miles cago for 1907 was as follows: re- 

ll ee > . ceipts, 8,564,754 tons; shipments, 
ee og: 2,845,716 tons; total, 11,410,- 

0 3 470 tons. Of the receipts, iron 
why Y x ore represented 62.35%; coal, 
= ® 16.51%; unclassified, 12.34%. Of 
mths C co a the shipments: grain and grain 
, > AL Lincoln products represented 72%, and 

nea a y Park unclassified 23.27%. 

He a a GPx It is significant that while the 
oh f * Neer traffic of other lake ports has in- 
in . Chicago Ave. Pe creased enormously within the 
a : Bs tee. 9 Seas of New Harbor decade 1897-1907, Chicago has 
ite Randolph _ St. = Jil. Cen. RR Yards and Doeks little more than held its own. 
jan "Herat. at Randolph Se and River The total tonnage of cargoes 
ker's I - HW icacene ES shipped and received in 1897 was 
sking * o\ % Breakwater _ 10,643,877; the total for 1907 was 
ar at Ez et? St. A ft 11,410,470 tons. The maximum 
phe or Slips & \ o was reached in 1899, with a total 
? wea, po \ of 12,319,238 tons; the minimum 

bet | , al wae } Av Proposed =X was in 1904, with 8,174,332 
ne oi gF “a 3. \ yey te tons. During the same decade, 
bler nae eh \ Future Harbor the traffic of Duluth was quad- 
y | u “Are St \ Site) rupled (from 4,776,080 to 19,- 
: ‘\ 635,800 tons), due to the iron ore 

\ ® development; that of Cleveland 
| \ + and Milwaukee was doubled; 
| e a from 6,118,731 to 12,247,627 tons 

7 v y, for the former, and from 3,750,- 

‘ | S: Y Jackson “ peter tpdite oe 

‘ 3j pm Per 346 to 7,696,002 tons for the 
i . latter. 
ee I The port of Chicago, however, 
pt : includes both the Chicago River 
i % e and the Calumet River. The 
vhes a former constitutes the city har- 
hand ¥ es 3 bor; the latter serves specially 
hout 3 ey ttt a steel manufacturing district re- 
Ki 4 | Pm mote from the business part of 
veast 2 | the city. While the traffic of the 
a 2 a port as a whole has continued 
‘a E. ~~ P about the same from year to 
wl 2 e =| year, the Chicago River harbor 
: K ais has suffered an actual decrease. 
ked 2 ‘ - <a This is offset in the returns by 
oo _ t 2 be the increase in receipts of iron 
a —~ i ore at the Calumet River. The 
ie rege ~ a decline in the former case has 
te +he Drainage Canal” ti. been in lumber, coal, grain and 
hich &: iron ore. The loss in iron ore is 
Jeed pee not accounted for by the increase 
kind oes i at the Calumet, this latter be- 
ae MAP SHOWING THE PRESENT AND PROPOSED HARBOR eee ae 
ua FACILITIES OF CHICAGO. re ee ee, oe 
fact an increase in this particu- 
4 sion was planning the establishment of a con- lar traffic in the Chicago River is not desirable, 
- tinuous park along the lake front south from as it would mean the establishment of blast fur- 
te Grant Park (just below the river) to Jackson  naces, etc., within the city. 
Park. The Mayor pointed out that the city Mr. G. G. Tunell, in a report to the commission, 
h must decide whether for the future it will de- refers to the fact that while South Chicago has 
pend entirely upon the Chicago River for its long possessed a good harbor (in the Calumet 


in- harbor facilities or whether it will make pro- 

Vision for utilizing some portion of its lake 
front. He appointed a special commission to 
investigate and report upon the improvement of 
the harbor and shipping facilities of Chicago, 
and also upon the relations of the harbor to the 
plans for city, park and railway terminal im- 











ws pr ents. 
a“? “- mmission represented the business men, 
ane a incil, the railways, and engifeers. The 
- neers included Mr. John M. Ewen (chair- 
“e man). Mr. Isham Randolph and Mr. F. A. Delano 
ea a & mbers of the American Society of Civil 
ke Ss). Prof. C. E. Merriam was made 
The commission made its report last 
i. In view of the municipal problems in- 
at ‘ne high character of the commission, 
an very broad and thorough handling of 
es ‘t in the report, we have dealt with the 
- ‘ mewhat extensively in this article. 





consideration of the lake traffic and 








River), the increase in its traffic has not been in 
grain, lumber and miscellaneous freight, but in 
iron ore alone. From this he argues that the 
fact of the Chicago River being too small for 
modern vessels does not account for the develop- 
ment of the grain business at Duluth and the 
coal business at Milwaukee. It must be remem- 
bered, however, that the Calumet as a harbor 
(in South Chicago) is in a location not adapted 
to the development of general trade or to serve 
the commerce of the city of Chicago. Mr. 
Tunell remarks, however, that the conditions of 
traffic development at South Chicago: 


Should have a sobering influence on those sanguine per- 
sons who fee] that deep water in the Chicago River and 
on the lake front will bring the fleets of the world 
into the harbor. 

As to the decline in the lumber shipping busi- 
ness at Chicago proper, the commission believes 
that this is due in part to the diminishing sup- 
ply of timber available for water transportation, 





but that the decline would have been less if bet- 
ter harbor and terminal facilities had been pro- 


vided. The decline in coal is more serious, for 
the neighboring port of Milwaukee shows an 
enormous increase. The loss is thought to be 


due in part to a higher freight rate for Chicago 
(due to difficulties of navigation which may be 
reduced by river improvement), apd in part to 


the very inferior and antiquated facilities for 
unloading coal. 

It is pointed out in the report that as com- 
munities develop varied industries, the move- 


ment of miscellaneous freight tends to increase 
in much greater proportion than that of raw 
commodities. This miscellaneous freight, it 
should be noted, represents a much higher value 
than the bulk freight or raw materials. Thus 
the value of the 1,134,850 tons of “unclassified 
freight’’ moved (both ways) through the Sauit 
Ste. Marie Canal in 1906 was about $48,000,000 
more than the value of the 35,337,000 tons of 
iron ore moved through the canal in the same 
year. For these two reasons (the growth and 
high value of miscellaneous freight), the most 
important increase in the lake traffic of the 
Chicago River harbor is likely to be in package 
freight, vegetables, fruit and miscellaneous 
commodities. But, at the same time, improved 
facilities should be provided for the traffic in 
grain, coal and lumber, so as to retain the nor- 
mal traffic, and not lose it to other ports which 
offer better facilities. The passenger traffic is 
also an important consideration, some 2,000,000 
passengers being carried in and out of the Chi- 
cago River annually. 

In considering now the conditions of the har- 
bor of Chicago, we refer only to the harbor 
facilities at‘ the city; that is in or near the - 
Chicago River. The Calumet harbor is inde- 
pendent (though included in the port of Chi- 
cago) and serves a special purpose and district. 
Improved facilities there, while important in 
themselves, have no relation to the requirements 
or developments of the harbor of the city of 
Chicago. A sketch map of Chicago (showing the 
several features relative to the harbor question 
and those mentioned in this article) is given in 
the accompanying cut. The scale ig too smal) 
to show the bridges over the Chicago River, but 
it may be noted that there are about 25 bridges 
in the distance (8 miles) from the mouth of the 
river to the entrance of the drainage canal. In 
the business district of the city these bridges 
occur at intervals of from one to two or three 


blocks. 
There are four possible locations for harbor 
facilities: (1) along the river itself; (2) at the up- 


per end of the river and the head of the drainage 
canal; (3) on the lake front at the mouth of the 
river; (4) at some point on the lake front more 
or less remote from the river, The use of the 
river itself as a harbor is objectionable. Ves- 
sels lying along the banks tend to reduce the 
waterway and increase the current, thus in- 
creasing the difficulties of navigation. It has 
been suggested that the river should be widened 
from a (future) normal width of 200 ft. to a 
width of 350 ft., so as to form a harbor. But 
in view of the great amount of land which would 
be required in the business districts of the city, 
and the high value of this land, such a plan ap- 
pears to be out of the question. Mr. Tunell, 
whose report has been mentioned already, favors 
the use of the river, on the ground that it can 
be made to serve the needs better and more 
cheaply than a lake-front harbor. He does not 
believe that there will be such an increase in 
shipping traffic as to exceed the capacity of the 
river, and he considers that breaking bulk et 
the,lake front and distributing freight by river 
lighters would be costly and inconvenient. 

An inland harbor, at the upper end of the 
river (some eight mileg from the lake) would be 
inconvenient in that all vessels would have to 
run the gantlet of the river, with its bends and 
about 25 drawbridges. The delays would be ex- 


Yessive, and the cost of handling large steamers 
would be great, owing to the necessity of em- 
plying tugs to control their movements. ¢ 
The above arguments must not be taken to 
mean that the river should not be used at all 
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in connection with harbor improvements. A 
development in manufacturing industries at the 
west of the city and along the drainage canal 
seems most probable, and the development of 
the river and canal as a link in a through 
waterway to the Mississippi River is a possi- 
bility. For the latter purpose, however, a canal 
from the Calumet to the drainage canal (avoid- 
ing the city of Chicago) would seem to be suit- 
able. This plan was strongly advocated by 
Major W. lL. Marshall, Corps of Engineers, 
U. 8S. A., when in charge of the Engineer Office 
at Chicago. It met with a very unfavorable re- 
ception, however, the general idea apparently 
being that it would detract from the importance 
of Chicago as a commercial center to have traffic 
take the Calumet route. However that may be, 
the river should be regarded as a channel for 
navigation, and not as a harbor in itself or as 
an entrance to an exclusive inland harbor. The 
idea was expressed as follows by Col. W. H. 
Bixby, Corps of Engineers, U. S. A., in an ad- 
dress before the Chicago harbor commission: 


The river never can be a decent and respectable harbor 
for the city of Chicago. It can be a magnificent through 
line of travel to the harbor of the Sanitary District 
and to the Mississippi waterway. 


The river has been encroached upon at various 
points by private interests, and great diffi- 
culty and expense have been incurred in widen- 
ing and improving it. In 1901, the Sanitary 
District adopted the recommendations of its en- 
gineer for a width of 200 ft., with a depth of 
26 ft. for 100 ft., and decreasing to 16 ft. at 
the dock lines. The narrowest navigable width 
is said to be at the Clark St. swing bridge, 
which has two openings of 67 ft. Several cen- 
ter-pier bridges have been replaced with bascule 
bridges, but those which remain ‘form serious 
obstructions to navigation by large vessels. The 
U. S. Government requires all new bridges over 
the main stem and south branch of the river to 
have a minimum clear’span of 140 ft., but even 
this gives abutments projecting beyond the 200- 
ft. dock line, with consequent obstruction of flow 
and the setting up of eddies and irregular cur- 
rents which increase the difficulties of handling 
large vessels. 

The commission recommends the adoption of 
a plan to build all bridges with a clear span of 


200 ft. It also recommends that the bridges 
should have horizontal bottom chords, as curved 
or arched chords constitute a serious impedi- 


ment to the free navigation of tugs and lighters 
which can pass beneath the bridges. It is to be 
noted, however, that Mr. Isham Randolph, con- 
sulting engineer for the Sanitary District and 
a member of the commission, considers that 
when the plans for the improvement of the river 
are carried out there will be no cause for com- 
plaint on account of the current. 

It is hardly necessary to remind our readers 
that since the opening of the drainage canal, 
the flow of the Chicago River has been reversed. 
The river now draws its supply from the lake 
and flows westward to the canal. A _ certain 
quantity of water in proportion to the popula- 
tion is required for the dilution of the sewage, 
and this necessitates a fairly strong current. 
The force of the current to some extent, but the 
irregularity of the current (due to obstructions, 
ete.) to a much greater extent, causes consider- 
able difficulty at present in handling large ves- 
The close spacing of the bridges accentu- 
ates the difficulty, and collisions of vessels with 
bridges and piers are quite frequent, in spite 
of the use of tugs. Any rapid movement of the 
vessel is, of course, precluded by the frequency 
of the bridges. In the public hearing before the 
commission it was stated by the agent of one 
steamship line that bills for tugboat service for 
a 350-ft. steamer will average $250 per trip in 
the Chicago River; on one trip, the cost was 


sels. 


$320, with lost time amounting to about two 
days. 
The most logical plan evidently would be to 


provide a harbor which vessels can enter and 
leave easily and with as little delay as possible, 
and which has ample facilities of access and 
for the transfer of freight. These requirements 
would be met by a lake-front harbor. As to 
whether this should be located at the mouth of 
the river or at some distance from the river, 
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‘t is evident that the former would be the most 
satisfactory arrangement, as it would give di- 
rect access to the river for such vessels as might 
need to enter it, and would also provide direct 
facilities for distributing and collecting freight 
along the river by means of lighters, using the 
harbor at the river mouth as a terminal. There 
are already railway lines on both sides of the 
river. Some of these lake-front and river 
mouth harbor projects have been noted in our 
columns (Engineering News, June 20, 1907, and 
Nov. 19, 1908). The commission’s recommenda- 
tions are for the improvement of the river for 
navigation, and the establishment of a harbor 
north of (and adjacent to) the mouth of the 
Chicago River. In such a location there are 
ample opportunities for providing railway and 
other facilities. 

But while the commission recommends the 
river-mouth location, and while it appreciates 
the public value of the lake front for park de- 
velopment south of the river, it expresses the 
opinion that this latter development should not 
be such as to prevent the possibility of utilizing 
a part of this area for harbor purposes. It sug- 
gests two possibilities for the future: (1) a pier 
extending into the lake from 16th St., having 
docks or lateral piers on either side and hav- 
ing railway and street connections; (2) the use 
of the parkway as a breakwater, with a navi- 
gable basin or lagoon between it and the shore 
line; a width of 1,800 ft. would permit of ex- 
tending piers diagonally from the shore and of 
providing the necessary railway connections. At 
16th St. and 4lst St. there are opportunities of 
connecting with a number of railways. 

For many years the city has had a lake-front 
harbor, south of the river, and formed by a 
government breakwater parallel with the shore. 
This is known as the “outer harbor’ and is 
shown on the accompanying map. It has no 
dock or pier facilities, however, and is avail- 
able only for anchorage. In point of fact its 
principal use is as a harbor for yachts in the 
summer. The area protected by the diagonal 
breakwater north of the river is used to some 
extent for anchorage of steamers. 

Proper administration of harbor facilities is 
essential to the efficient use and the commercial 
development of a port, but in this respect the 
city of Chicago has been astonishingly neglect- 
ful. In fact it has no real administration of 
the harbor, but various matters of detail have 
been in the hands of subordinates of different 
departments, and there has been ample evidence 
of inefficiency, neglect of duty, and improper 
political influence. The commission recommends 
the establishment of a harbor department, 
headed by a commissioner appointed by the 
mayor (subject to confirmation by the city coun- 
cil). As to the present condition, the report 
states: 

There are a number of officers of various kinds engaged 
in harbor work. These include a harbor master, a vessel 
dispatcher, @ harbor engineer, a bridge engineer, the 
harbor police, the dredge inspectors and the bridge 
tenders. But these officers are not properly correlated, 
nor are they placed under any responsible supervision. 
The fundamental difficulty is that there is no official 
who can be considered responsible for the very im- 
portant work of harbor supervision and administretion. 


Our present harbor administration is defective in that 
it lacks the essential requirement of a responsible head. 


The improvement of the harbor and the re- 
organizing of its administration must neces- 
sarily involve considerable expense, and here the 
city is in difficulty owing to its financial con- 
dition and limitations. In the opinion of the 
commission, the expense of work undertaken by 
the city for developing harbor facilities should be 
met by the issue of bonds. As these bonds would 
be revenue-producing, they should not be in- 
cluded in the city’s debt limit; they should be 
exempt also from taxation, but under restric- 
tions such as have been proposed in New York. 

These include an important provision to the 
effect that the bonds shall be exempt only after 
their revenue-producing character has been 
demonstrated in practice. 

The report suggests that in making river im- 
provements which will benefit property, the 
principle of special assessments should be ap- 
plied, so that those directly benefited will bear 
some of the expense. Or the city may be given 
power to condemn more land than ts absolutely 





necessary for the improvement. . 
cess land (when increased in ya rss... 
provement) may be sold by th 
proceeds used in defraying the « 
This method has been emplo; 
Without some such systems as 
would pay a high price for lan 
would receive no benefit from the 
of adjacent property due to 1} 
which the city itself effects. 

The report of the commission 
a series of recommendations, the 
of which we may summarize as f 

1. The establishment of a har! 
in charge of a commissioner, to 
for the supervision of harbor a; 
protection of the shipping interes} < 

2. The appointment of an eng} 
surveys and prepare plans, specif 
timates of cost of the suggested | ,, 
ments. An advisory board shou 
to cooperate with the engineer. 

3. The obtaining of a grant fr; | 
legislature of power to acquire, « 
operate (or lease for operation) pic: 
vators, warehouses, tracks and te: 
ties; together with power to 
required for harbor or dock improv: 

4. Widen the main river to 250 yo 
vide bridges of 200 ft. clear span ( sty lebe 
bottom chords) on the main river «) i 
branch. 

5. Straighten the river at certai: 
provide electric lighting for navigat t night 

6. Widen the north branch of th ver to 20% 
ft., and improve it by dredging and « F 
ing. Also investigate the feasibility of utiliziy 
for navigation the north-shore drainage 
now being built from the north branch of 9 
river to the lake by the Sanitary District 

7. Reserve that part of the lake front from +} 
mouth of the river north to Chicago Ay: 
south to Randolph St. for harbor de, e} 
In the réservation north of the river, construct 
piers for the accommodation of steamer lines for 
passengers, produce and package freight 

8. The preparation of a plan to permit th 


construction of a lake front park south of th 
river on lines that will make possible a futur 
harbor development, should this become neces 
sary. This plan to be prepared jointly by ex 
perts in park and harbor work, and to be subject 






to the approval of the city council! and the par 
commission. 

9. Widen the Calumet River to 300 ft., and re- 
quire all bridges to have two openings of 1 ft 
each or a single opening of 200 ft. 

10. Reserve frontage on the Calumet River for 
the construction of public docks; and create an 
inland harbor on Lake Calumet, either by tl 
city or by contract with riparian owners. 


LETTERS TO THE EDITOR. 


The Definition of Monolithic Concrete Masonry. 


Sir: In the report of the annual meeting of the Amer'- 
can Railway Engineering and Maintenance of Way Asso- 
ciation in your issue of March 25, you stated that the 
conclusion of the committee on Masonry to the effect that 
concrete arches should be of monolithic construction was 
adopted. My understanding is that this conclusion was 
referred beck to the committee for a further report, de- 
fining the meaning of the word ‘‘monolithic.’’ 

Yours truly, 
Cc. P. Howard, L. 8S. & M 

Cleveland, Ohio, April 15, 1909. 

[We find from the official report that Mr. Low 
eth (C. M. & St. P. Ry.) objected to the con 
clusion on the ground that it was too sweeping 
This led to some discussion as to whetlier the 
word monolithic meant the entire struciure, % 
that part which might be built as a da work 
The committee took the latter view. ir. How 
ard referred to the construction of concrete 





S. Ry 


arches on the voussoir method (in * nsverse 
sections) as compared with their constr: ‘tion !" 
longitudinal ribs or sections. On motio» of Mr 
Loweth. it.was voted that the conclus should 
not be adopéed,. and Mr. Cartlidge (C.  & & 
Ry.) suggested that there should be p: «ted ® 
definition of the word “monolithic” h will 
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as to its meaning. This matter 
, by the new committee as part 
the present year. The conclu- 
lily submitted (and relating to 
recommended as follows: 


t olithic construction in arches or 
b wine walls, where practicable.—Ed.] 


a 


Wat 'y Anomalies in New York City. 
, relish your editorial of April 8, for 
; better than we in the water depart- 
.zhly the functions of water-supply are 
is not at all unusual to see [in a daily 
al one day on New York’s extravagant 
on the next day a serious condemna- 
rities for ‘‘forcing poor taxpayers to in- 





metering part of the supply and charg- 
e rates for the rest of it is an outgrowth 
t the rich who live in hotels or eat in 
use large quantities: of water for indus- 
should be made to bear more than their 
the poor may waste water wantonly and 
vaste is the more the well-to-do will have 
the theory of every man who does not 
r what he gets. You never see an article 
s in the daily press that isn’t written with 
the installation of a meter is a hardship 
nefit some private end, while every experi- 


i ed wa'er-works man knows that the ultimate and rea- 
onabl ution is the metering of the whole supply. 
As you have pointed out, the meter is the only detector 
of waste and the only fair method of apportioning the 


ost. If the householder got his electric light on a flat 
basis, bow much would the consumption increase? And 
the ratio of saving in water-supply follows the metering 
of it. If the meter rate to-day is too high, let it be 
reduced, but even at to-day’s price the consumer gets 
thirty tons of water delivered on his premises for one 
dollar. It is only a very careless householder who has 
to complain of the cost of installing meters by the city. 
He has the opportunity to install it himself, and if he 
hooses to let the city plumber do the work he has ten 
days’ notice after the bill has been made out in which 
to question any of the items. I venture to say that 
every plumber doing business privately has a larger per- 
centage of complaints than have the owners where the 
work is done by the city. A compilation by the finance 
department, not long ago, showed that during my term 
the cost of installing meters had been reduced nearly 
40%. 

Unfortunately, we have had some decisions in court 
which have given an opportunity to agitators to cut 
down the ‘city’s revenue. Under a decision given by a 
Brooklyn justice the department had to remove a great 
many meters, which, under a more recent decision of 
a Manhattan justice, should have remained in. It has 
been literally true that where the Waldorf had to pay 
for water by meter measurement, a man could build an 
apartment house twice as large as the Waldorf and get 
the benefit of frontage rates, providing he did not have 
a restaurant in the building. It is absurd, too, that the 
Board of Aldermen should have the final making of 
rates and of the designation of meters to be used. These 
are functions that call for more expert knowledge than 
is found in ordinary legislative bodies. There is, for 
example, no provision at present for the rate to be 
charged for a building more than five stories high. 

From time to time someone makes a great outcry 
about the metering of the water used in public build- 
ings. Where water is so valuable as it is in the Bor- 
ough of Brooklyn, a meter on a public school recently 
disclosed a consumption of 150 gals. a day for each child 
attending the school. The officials in charge of school 
houses, fire houses, docks, hospitals and charitable in- 

tutions give little attention to the water consumption, 
because it does not come into their bookkeeping. 

ome day we shall come to it; some day when the 
newspapers take a little more trouble to inform them- 
selves and their readers of what is going on. In that 
day, perhaps, when a water commissioner explains that 
the Croton system below 34th St. is entirely dependent 
on gravity, he will not be asked by the representative 
' « great daily why he didn’t pump more water there 
y. Some day a reporter who has seen five fire- 

ng their best to handle one high-pressure fire 

not write a column about the stupidity of the 

‘partment in not using the high-pressure system 

the streets. Respectfully, 
John H. O’Brien, 
mmissioner Water Supply, Gas and Electricity. 

k Row, New York City, April 19, 1909. 





‘ew City Charter for Berkeley, Cal., and 
How It Promises to Work. 


’ editorial on city charters in your issue of 
is Interesting to engineers, all of whom should 
vely interest in municipal government. 

ostantial and remarkable growth of Berkeley 


prompted the framing of a new charter. The present 
charter was in the main framed some months ago, after 
weeks of careful deliberation, but because of some ad- 
visable change, brought up after a first election had 
been advertised (for the adoption of the charter) the 
freeholders were again elected on Nov. 21. This ac- 
counts for the short time intervening between the free- 
holders’ election and the presentation of their work, a 
point to which attention was called in your editorial. 
While the population of Berkeley in 1900 is given as 
13,214 it is now conservatively estimated at 40,000. 
There are 8,50) registered voters which indicates, at the 
usual allowance of five people to each voter, over 40,000; 
there are 8,035 water connections or services; 4,867 
children attend the grammar schools. 
Very truly yours, 
C. F. Wieland, M. Am. Soc. C. E. 
911 Mutual Savings Bank Building, San Francisco, Cal. 


[We have received from Berkeley a number of 
other comments on our recent charter discussion, 
all save one from members of the Commission 
that framed the charter. Several of the letters 
1efer to the recent rapid growth of Berkeley in 
population. 

Prof. William Carey Jones, of the Department 
of Jurisprudence in the University of California, 
referring to our comments on the brief time 
taken by the Freeholders (Charter Commission) 
to frame the charter and our presumption of pre- 
liminary work, states that the Freeholders were 
originally elected in April, 1908, and exhausted 
their full legal limit of 90 days before reporting. 
The election called on this first draft was sus- 
pended on account of a technicality, and sub- 
Sequently the same Freeholders were reelected. 
Between the two periods of election, and also 
subsequent to the last election, further study 
was given to the charter, so altogether it is evi- 
dent that no one could urge lack of delibera- 
tion. Moreover, Prof. Jones informs us that in 
November, 1907, he draftéd a “model charter’ 
for Berkeley, which was used as a basis of dis- 
cussion for the first draft mentioned above. 

Prof. Jones refers to the rapid growth of 
Berkeley in population, for the sake of calling 
attention to the fact that the “charter was not 
formed for a village, but for a community that 
looked confidently forward to a population of 
100,000." This point is worthy of consideration 
by any who may think that the charter was de- 
signed and would be suitable only for a place 
of 12,000 to 15,000. 

Mr. Wells Drury, Secretary of the Berkeley 
Chamber of Commerce, writes us that the charter 
was unanimously approved by the California 
Legislature and is now in force. The first elec- 
tion under it will be held on May 1. 

Mr. Drury states that there are 5 nominees for 
mayor, 5 for auditor, about 30 for the four com- 
missionerships or councilmen other than the 
mayor, and also about 30 candidates for the five 
school-directorships. He adds: 


The number of good men brought into the race is 
something unusual, and the result ought to be for the 
benefit of the community. Party bosses appear to have 
lost their grip, as new blood is in evidence, the party 
hacks being relegated to the scrap heap. 

President Benjamin Ide Wheeler, of the Uni- 
versity of California, calls attention to a fea- 
ture of the charter which is well worth consider- 
ing by all who wish to find some means by 
which the appearance of a large percentage of 
the voters at the polls will be assured: 


Our method of election, whereby a candidate who in 
the primary receives a majority may be thereby declared 
elected, is, I think, fraught with very much possibility of 
value. It is a new device, so far as I know an utterly 
new one. It certainly will have one effect—that of in- 
clining all citizens to attend the primary election inas- 
much as they can never know that that will not be the 
final. 


The various citations we have made from let- 
ters received show how deep and intelligent an 
interest the citizens of Berkeley are taking in 
the new charter. As a further instance of this, 
and also as a further example of the studies of 
municipal administration made by members of 
the Commission, we quote the following from a 
letter written us by Mr. S. N. Wyckoff, of the 
Berkeley National Bank, who also had a hand in 
framing the charter: 


I have done some thinking on municipal problems and 
I believe that the only solution of the many things that 
at times seem hopeless in this field is in municipal au- 
tonomy. I have no faith in state legislatures giving 
cities good government. I have often thought that if 
your great city [New York] could be made into a com- 





bined city and state government and thus given full 
control of all ws affairs, it would be a great gain, and 
I believe, too, that it would be as great a gain in good 
government to the state as to the city. 

We look upon these various comments as a 
most hopeful sign of the present-day awakening 
to the need of putting municipal government on 
a better basis, and of the interest in the subject 
that is engendered whenever thoughtful men turn 
their attention to it. So long as most well- 
meaning persons considered municipal govern 
ment so completely in the hands of political 
bosses as to be quite outside the range of their 
influence, it was to be expected that the bosses 
rather than the people would control city af- 
fairs. The facts are that the people really might 
control their city government under almost any 
sort of charter, if they would only give their 
earnest attention to the subject; but they are 
far more likely to give such attention if the 
frame of government is such as to facilitate 
rather than hinder a ready understanding of its 
underlying principles and working machinery, 
and, most important of all, if some means are 
provided for making those who hold municipal 
offices accountable to the people rather than to 
the bosses. Nomination by petition or di- 
rect primaries, combined with the recall, in- 
itiative and referendum, as provided for in the 
Berkeley and a number of other recent charters, 
are all conceived with the idea of filling mu 
nicipal offices by the will of the people rather 
than in accordance with the schemes of party 
bosses allied with corporate and other private 
interests that are seeking special privileges. 
Limiting the number of elective offices to be 
filled, as has been done at Berkeley and else- 
where of late and as is proposed in the case of” 
both New York and Boston (particularly Bos- 
ton), also tends strongly toward making office- 
holders truly representative of the people, and 
making them readily accountable to the public. 
Ed.] 


——__ 


The Necessity for Drainage Under Concrete 
Sidewalks. 


Sir: I note in your issue of April 15, p. 417, in a letter 
from Mr. Robert Fletcher, commenting on the article by 
Mr. L. J. Riegler, April 1, p. 342, on “‘Sidewalks,”’ that 
Mr. Fletcher does not think enough emphasis was riaced 
upon the necessity for underdrainage My thought on 
reading the same article was that too much importance 
wes attached to this underdrainage. 

The one great fault with nearly all pavements laid 
is that they are made of dry concrete, and the next 
great fault is that the finish coat is not applied imme- 
diately. It takes but a casual inspection of paving work 
in any large city to see that both these faults are ex- 
tremely common. Just a few days ago I noticed some 
concrete pavement in front of the latest large structure 
in this city being put down with concrete that showed 
dry spots as soon as it was tamped. A slab of dry stones 
with a little mealy mortar rammed in between them can- 
not help being dished when it hardens. The apparent 
“upheaval” of the soil beneath is no doubt often the mere 
shrinking of the top coat, the only reai concrete in the 
pavement. Some pavement in our neighborhood showed 
these dish-shaped blocks that are supposed to be due to 
heaving of the soil around the edge of the slab from 
frost. One of these slabs finally broke in, and a great 
cavity wrs exposed beneath it. The pavement had 
really sunk; there was no sign whatever of lack of 
drainage nor of upheaval of the ground. If it had been 
placed on the natural ground, not picked up and .oosened 
and then perfunctorily tamped, after some loose stones 
or ashes hed been dumped in, it would not have caved in 
so badly, provided, of course, good wet concrete had 
been used 

I put down some pavement in my yard last fall and I 
laid it right down on the undisturbed ground. Some 
blocks are seven or eight feet long. There is no sign 
of upheaval of the soil. The pavement was made in 
elternate blocks and was reinforced with old chicken wire 
and a few \-in. wires. . 

I see much pavement being laid in the* following man- 
ner: The paver will put down the base of dry concrete 
and tamp it. The next day (or if Saturday, the next 
week) he will put on the top coat. It is impossible to 
make a first-class pavement in this way. This method 
is not confined to rural or out-of-town work. It is com- 
mon in down-town work, in front of large office build- 
ings and in front even of reinforced-concrete buildings 
where the contractor is supposed to know how to mi&ke 
good concrete. 

There may be case» where underdrainage is necessary, 
but there are, no doubt, many more where the loosening 
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up of the ground and imperfect tamping are far more 
harmful than it would be to leave the ground in a 
beaten state and lay the concrete on it. Where a pave- 
ment occupies the full width between curb and building, 
as in down-town streets, underdrainage is useless, be- 
cause the water will practically all wash into the gutters. 

Men who have grown gray making concrete pave- 
ments are the very ones who insist upon making them 
of mealy concrete with the finish coat put on some- 
times several days after the base is laid. It is clear 
to see why they use this method. They can lay 100 ft. 
or more of mealy concrete base and cut slits in it in a 
sort of way, using a small gang, and then mix their 
mortar finish some time later with the same small gang 
and score the surface in the neighborhood of the slits. 
Troweled smoothly this pavement looks very well from 
the time it is finished until it is paid for, which is the 
important time for it to look well. These same prac- 
tical pavement makers pay great attention to under- 
drainage. If they would use a few wires in the slabs 
and wet concrete and make the pavement in alternate 
blocks, the blocks could be much larger and would be 
more uniform, less subject to cracks, and better in every 
way. 

Dry concrete, delay in placing the top coat, and ex- 
cessive troweling charaeterize the greater part of side- 
walk laying. All three are very serious faults and all 
three are adhered to very tenaciously by the majority of 
sidewalk layers, 

Yours truly, 
Edward Godfrey. 

Monongahela Bank Bldg., Pittsburg, Pa., April 17, 1909. 


[At the last two annual conventions of the 
National Association of Cement Users the dis- 
cussion in the section on concrete sidewalks has 
favored the laying of the walk directly upon 
the earth footing with no intermediate drainage 
layer. The question is so largely dependent 
upon the nature of the earth under the walk that 
no general rule can be made, but there is no 
doubt that with a solid clay foundation the 
three to twelve inches of porous drainage layer is 
an unnecessary expense, which, in freezing 
weather especially, may lead to trouble. The 
suggestion of our two correspondents, that rein- 
forcing be used to resist any heaving tendency, 
deserves attention, for it will cure, to a large 
extent, the evils noted by both those who ad- 
vocate and those who oppose a porous drainage 
layer.—Ed.] 
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More Concerning the Compensation of Engineers. 

Sir: I beg leave to offer a brief reply to Mr. J. H. 
Eby’s letter in your issue of April 15. There is no 
need to congratulate Mr. Eby on his promotion from 
rear flagman to the top rungs of the engineering ladder. 
Mr. Eby seems to be singularly able and talented, as 
well as fortunate, man and would probably have made 
his mark in any field, even in literature and fiction, 
judging by the charming style of his essay. 

Most of the workers in engineering, however, are of 
average intelligence and ability. Moreover, on gradua- 
tion they do not start out burdened with a carload of 
steamer trunks and with letters from the president of 
the concern who happens to be their father’s friend. 
They are burdened by debts and sometimes by families, 
and must at once earn enough to subsist on. They 
cannot and will not work hard and long hours for a 
pittance if they have a spark of manhood in them. 

After a period of six to ten years when the cubs, fully 
grown, have reached the end of the tether and find that 
somehow they cannot get beyond the magic boundary 
of $100-$125 per month, they begin to think that there 
is something wrong in the optimistic philosophy of Mr. 
Eby. They conclude that the engineering profession 
is not composed of generals and lieutenants, but is a 
regular army of privates and officers of all ranks; 
that the private and petty officer have little or no chance 
to become generals. 

They see that their limit is very much like that of the 
mechanic; that, in fact, they are but intellectual work- 
ingmen. From thet conclusion to organization is but an 
easy step. 

It is for this reason, as well as for the purpose of 
‘closing’ the profession and kindred aims, that the 
Technical League was founded. 

If Mr. Eby took the trouble to scan the want columns 
of Engineering News in which his article appeared, or 
any other similar magazine, he would easily notice three 
things: First, the immensely greater number of mep 
seeking positions than of places seeking men; second, the 
number of men of large experience, both in kind and 
in length of time, willing to work for low salaries; third, 
correlated with the second, the high requirements the 
employers place for responsible jobs at $90 to $100 a 
month. This seems to point to an army of privates, not 
of generals. 

i bave received hundreds of letters from all parts of 





the United States, Canada, Mexico, Cuba, Porto Rico, 
Philippine Islands and Panama with eager inquiries 
about the League, congratulations and best wishes. These 
letters are from instrumentmen, draftsmen, assistant en- 
gineers, chiefs, consulting engineers, college professors, 
municipal engineers; from architects, electrical, me- 
chanical end mining engineers; from humble subalterns 
and from members of the American societies; from men 
of national and international reputations; some wishing 
to join, others writing to encourage and speed us in the 
work, others asking for information to disseminate among 
their associates and subordinates when themselves out 
and above the line of discontent. 

If Mr. Eby saw the names and read the letters I have 
received, he would agree thet the profession have at 
last awakened and that our organization is filling a 
long-felt want. 

Finally, as the best objective proof of my contention, 
is the truly startling growth of the Technical League 
since its inception, when it becomés necessary to es- 
teblish chapters at different localities, and the officers 
are breaking down under the heavy stress of work im- 
posed on them. 

The League has come to stay and will grow and be- 
come a powerful factor in the profession and in the 
building-up of this country. 

Would it not be more generous of editors and of men 
like Mr. Eby to give us substantial support, instead of 
illusory encouragement, particularly as the advance- 
ment to the privates would necessarily also raise the 
value of the generals who would. get compensation ap- 
proaching that of high-grade lawyers? 

To-day, the generalissimo in engineering is rated only 
et 24 hod-carrier power, in the picturesque phrase of 
Mr. Gillette. Respectfully yours, 

The Secretary of the Technical League, 
721 Park Row Bidg., 
New York City. 
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Sir: I have read from time to time the comments of 
the members-of the profession regarding the remunera- 
tion received for services rendered. 

Our whole profession heretofore (and I see no reason 
why not always in the future) have always been ‘‘bush 
shakers’ instead of “bird catchers.” Let a railway 
company collapse, and who lose the money due them? 
Invariably the engineers. The courts have decided that 
engineers are not ‘‘laborers’’ so we cannot make a lien 
stick—even when there is anything to lien. 

The medical profession, in about every State, have 
protected themselves ageinst quacks, but I know of only 
one State (Louisiana) in which there is any law re- 
lating to engineers or surveyors. 

In Canada no one’s evidence is admissible relating 
to land surveys except Provincial or Dominion Land Sur- 
veyors. On this side of the border we never have had 
gumption enough to get any protection from laws. We 
made a few feeble attempts in Minnesota to get some 
protective legislation, but without results. 

Engineering is the poorest paid profession without 
any question. Who ever heard of an engineer making 
more than a living out of his professional work? When 
it becomes necessary on a railway to cut down expenses, 
the engineers suffer first. They can always get along 
without us. 

We fight mosquitos, wade swemps, work from sun to 
sun, scheme and try to get the best at the least cost 
with the usual result—that from the hind end of an 
observation car the directors on an inspection trip see 
a good deal better place to have built the road. 

Locomotive engineers of the first class will draw about 
$200 per month the year round. Passenger conductors, 
$150; freight brakemen on the large systems, especially 
in the mountains, get as much es the Division Engi- 
neers. 

With a college education and 20 years’ experience, how 
many engineers are receiving $4,000 to $5,000 per an- 
num? Are there any? 

I don’t believe there is any large railroad system which 
peys the head of its legal department less than $16,000, 
with a half dozen assistants at $5,000. 

An architect may get one State Capitol building and is 
rich for life. A surgeon may perform one operation 
that will make him independent. A lawyer may win one 
important case and he does not have to work any more. 
Who ever heard of an engineer having such luck? There 
is more money in the “‘laundry business.” 

The average engineer is a rank failure as a contractor. 
The only good (from a financial standpoint) the profes- 
sion is, is as a stepping stone to the operating end 
where there is a chance to show money results, 

I never heard of but one case where an engineer was 
paid more than his salary. That was A. B. Rogers, who 
located the Canadian Pacific Ry. over the Selkirks. Mr. 
Van Horne gave him a present of $5,000 in appreciation 
of what he had accomplished. The task cost Rogers his 
life, by the way. 

Rogers has never had a peer as a locating engineer. 
His estimated distance (by his legs) down the Kicking 
Horse Velley (about 15 miles) was within half a mile of 
the actual; and his height of the summit with aneroids 
was within 15 ft. 


Here is where I can laugh: The Cana 


sent one expedition out there whi.’ vertment 


months, spent $50,000, ran about two mi 
beck and couldn't tell where it had bee: 
E. T. Abbott, M. 4 

Pokegama, Oregon, April 5th, 1909 


Sympathy for the Young Engine. 
Troubles. 


Sir: Upon reading the letter by Mr 
the April 15 issue of Engineering N; 
could not make up his mind whether ; 
over the sad experiences of the “cub 
Engineering News has seen fit to put 
tale, the writer would be gled of a little 
the exploits of another class of engineers 

Some years ago the writer had charge 
veys in the anthracite coal regions for the 
R. R., Mr. Samuel Rea, now Vice-)-. 
general cherge, and that veteran railro. j 
P. F. Brendlinger, having immediate | 4 
Engineer. . 

The entire party was composed of 4» 
young men, and in truth I must record ;) 
of them wore white collars, and many of 
shirts,’’ in fact their habiliments betoken¢ 





. man, if that appellation can be applied : 


wears a derby hat, and several were 9; 
partial to that style of head gear. The ; 
obliged to come in just before dark, but 
munificence of the Pennsylvania Railroad \ 
with hacks, or in case of snow with sleic 
of transportation, making it possible {to 
quarters which was usually the best hote! 
time to dress and be ready for dinner, at \ 
be recorded with sheme some of them appe 
in dress suits. 

Early in December of a year not neces 
tion word was received that a certain loca: 
Delano and Hazleton, Pa., must be started 
before Christmas, or there would be no u 
vacation. As the distance was 20 miles a: 
rugged country, considerable hustling would } 
done. 

The party was on the ground early one Tur 
ing rain falling, which turned later on into 
growing colder the following days with mor 
the “‘dudes’’ were not eesily discouraged 
weather conditions, and the work of running 
lines, with stakes every 50 ft. went merrily 
the end of that day’s work, two miles had | 
off. This accomplishment of course set th: 
future operations. By Saturday night 10 miles 


the 
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line had been run, and when the character of country 


traversed is considered, ‘“‘uphill and down 4d: 
50% of curvature, excellent progress had bee 


Our western friends of course would not have sto; 


for the Sabbath, taking advantage of an exira 
not so with our “Christian engineers,’’ to wh 


F 
ile,”’ with 
b made 
pped 
day; but 
om a day 


of rest was doubly restful. The work was attacked with 
renewed vigor on Monday and notwithstanding rainy 


days, snowy days and a little occasional suns! 


1ine, when 


Friday evening arrived the task was accomplished. 
Twenty miles of final location had been run in by a 


“band of dudes,’’ an average of two miles a 
in country where one mile in summer wea! 
have been called a good day’s work. 

The main cause for the excellent progress 


day, and 
her would 


was that 


some time previous a very careful preliminary survey 
‘had been made, along with very careful topography. 
contour intervals of 5 ft. taken on the ground, the 


same carefully plotted on standard sheets, 1°) 


24 ins., 


then the location line projected and all details of the 


same worked out with mathematical precision 


which in- 


cluded center angles of curves and lengths of interven- 


ing tangents. During the day frequent me 
were made to the preliminary line, stations an: 
crossings noted, and exact locations of all P. 
C.° and P. T.° determined. 


At the same time that the work just men! 
a party of 


being done, the Lehigh Valley R. R. had 
engineers in the field in the same locality. 


man” in charge was a druggist, who at this ; 
time had delegated the work of compoundin: 


his clerk and had taken the field to practic: 
art of locating reilroads by the practiced eye 


His corps of assistants consisted of stur) 


recruited from a gravel train. The rendezv: 
gravel train was miles away from the scene 
tions, necessitating a long mileage long 
early dawn as well as during the long wat: 
night, for darkness comes early in the wint 

It certainly was an inspiring sight to see 
usual occupation was the wielding of picks < 
engage in the practice of surveying, and do 
even Prof. De Biggers did not know about. 

The one redeeming feature was that th: 
even receive “usual gravel train pay © 
day, but content to labor at a nove! 
for the princely stipend of $1.00 per day 
themselves. 
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he writer desires to emphasize is that 
hould be done by men having scien- 


— 4 that the laborer is worthy of his 


A 


men to preach about working for 
r professional pride ought to deter 
: so. Of course if circumstances compel 
t is another “matter. 
ws of a certain narrow-gage railroad 
received $35 per month and the prin- 
igineer (also acting as chief engineer) 
he would not like to see this ‘‘scale 
ally applied. Yours truly, 
Emile Low, M. Am. Soc. C. E. 
>, Buffalo, N. Y., April 19, 1909. 


ve 





The ©.» of Engineers to the Profession. 


enting on my letter published in your 
sth, you say: ‘We fear our correspond- 
s our ability to solve knotty problems.” 
respect to the modesty of the Editor, I 
that the ability of ‘‘Engineering News" 
‘ing the knotty problem under discussion 
erestimated by me. I estimate that abil- 
and the proof is this: 

¢ the engineer of high or low degree were 

it is his duty to the profession and his 
zen to use all his influence in support of 
ering and competent engineers and his duty 
emn all eceses of incompetency and lax pro- 
andards in engineering work—if engineers 
celyes would do this—they could effect a great deal 
‘or the vefit of their profession’ and the public.”’ 
: Now s along just this line that the influence of 
» News can be of great help. Engineers of 
high and low degree ere now inclined to say: ‘‘What’s 
the use when it comes to publicly condemning incom- 
etence and lax professional standards on the part of 
quack’’ engineers, and, however much they may depre- 
cate these things, they keep silent, largely, I believe, 
through dread of having their motives impugned. 

If, as you say, engineers can be brought to realize 
and to perform the full duty which they owe to the pub- 

and to the profession, the public and the profession 
will be greatly benefited. 

| believe that the advocacy of this principle by great 
engineering publications like Engineering News will do 
much to encourage the conscientious but timid engineer 
to expose ‘‘fake"’ engineers and engineering wherever met 
with Yours respectfully, 

Edwin F. Dwelley. 

Lynn, Mass., April 22, 1909. 

{We will venture to make a concrete application 
ff our correspondent’s suggestion. We will ap- 
ply it to some of the attacks which have been 
made upon the accepted plan for the construction 
of the Panama canal. We do not object by any 
means, be it understood, to fair and honest and 
intelligent criticism and discussion of this or any 
other engineering enterprise. What we do object 
to is attempts to deceive the public by misstate- 
ment of facts, by innuendo, by misquotations from 
records, by attacks upon the professional honor 
of the engineers who are responsible for the pres- 
ent plans and present work at Panama. Such 
acts as these, we believe, constitute professional 
dishonesty. They tend to destroy the confidence 
of the public in the profession, and hence all rep- 
utable and honorable engineers should be united 
in their condemnation. 

And we take the Panama work merely as an il- 
lustration. Whatever the work in which he is 
engaged, the engineer has always one safe guide 

the truth. If he tries to deceive Nature or fails 
to learn her truths, he will come to grief. If in 
lis desire to serve either his own interest or his 
clients he departs from the truth, he deserves 
the sime fate. We are not thus condemning, of 
cour honest error—no one is infallible; anyone 
\ke a mistake. What we do condemn is 





the n who, to win his case, tries to make black 
apy white. The best asset the engineering 
prof yn has is its reputation for honesty. It 


ity of every engineer to preserve that 
re} nm unsullied.—Ed.] 





n 


t ENGINEERING in the design and operation 

wer electric stations might have saved $37,- 
the United Stetes last year, according to the 
nade by the Stone & Webster Engineering Cor- 
' Boston. -It estimates that the total output of 
‘gy from coal at 15,000,000,000 horse-power- 
‘nnum and states that good design and opera- 

have saved on the average % ct. per horse- 
in the cost of generation. 








A Severe Test of a Metal-Protecting 
Coating. 

We illustrate herewith a notable test of a coat- 
ing for protecting metal from corrosion, which 
has recently been put on the market by the 
Glidden Varnish Co., of Cleveland, O. The coat- 
ing referred to, which is a transparent varnish, 
was applied to one side of a thin brass plate 













\ FIERO Owed, 


.¥ comes rery 





livered an address to the engineering students on 


the “Architectural Features of Engineering 


Masonry.” 

NORTHWESTERN UNIVERSITY.—Instruc 
tion in the first three years of the new engineer 
ing course is now offered in the recently com 
pleted Swift Hall. The course will be extended 
next fall to four years, and students who enter 
in the fall of 1910 will take a complete five-year 
course. The new building 
is of Bedford limestone, 
five stories high, with 
ground dimensions of 125 

D4 ft. The mechanical 
and electrical laborator 
ies are in the basement 
and on the first floor is 
the hydraulic laboratory 
and a lecture room with 





New 
Crade Cr 
oe a seating capacity of 
200. The library is on 
the second floor and the 
balance of this and the 
entire third floor is given 
over to recitation rooms, 


DAY, APRIL ! offices, etc. The two 
upper floors, for the 
present, will be used 
chiefly for storage pur- 
poses. Mr. John F. Hay- 


ford, M. Am. Soc. C. E., 
is to be Director of 
the Engineering School, 


and has _ resigned his 








position with the U. S 
BRASS PLATE WITH ITS CENTER EATEN AWAY BY ACID, LEAVING ©°8St & Geodetic Sur- , 
VARNISH FILM COVERING ON OPPOSITE SIDE INTACT. vey. to take elect next 


about 4 ins. square. The other side of the plate 
and its edges were also covered with the coat- 
ing, with the exception of an area about 1 in. 
square at the center, which was left bare. After 
the coating had dried for 24 hours, the plate 
was placed in a bath of 30% nitric acid, and 
in an hour and forty minutes the unprotected 
part of the plate had been entirely eaten 
away, leaving the acid-proof varnish film on the 
other side intact. It will be evident from this 
test that the coating was entirely unaffected by 
the acid and that the protective effect on the 
part of the plate which had both sides covered 
was complete. The accompanying cut is a 
photograph of the plate laid on the cover of 
Engineering News, and shows the transparent 
film in the center of the plate. 


Notes From Engineering Schools. 


UNIVERSITY OF MINNESOTA.—It has been 
announced that the engineering course is to be 
extended to include six full years of attendance 
and that the new plan is expected to go into 
effect in September, 1910. The course has al- 
ready been increased to five years and all stu- 
dents who entered last fall are taking a year of 
preliminary work in the College of Science, 
Literature and the Arts. Corresponding changes 
are to be made in the other professional courses, 
in accordance with the regents’ policy of re- 
quiring a year or more of academic training for 
all candidates for professional degrees. 

UNIVERSITY OF WASHINGTON.—Great ac- 
tivity is now manifested on the portion of the 
Campus which is being used for the Alaska- 
Yukon-Pacific Exposition. The buildings, lawns 
and roads are so nearly .completed that, with ex- 
hibits already arriving, there is reason to be- 
lieve that everything wil! be ready for the open- 
ing day, June 1. The university’s laboratory for 
structural materials will be used during the ex- 
position by the U. S. Forest Service for exhibi- 
tion tests of timber. The equipment is being 
supplemented by an impact machine which has 
been designed by the Forest Service and is being 
constructed by the university in its own shops. 
The hammer has a maximum weight of 1,500 
lbs., and has automatic and autographic attach- 
ments both for continued drops from the same 
height and from increasing heights. Mr. Chas. 
Evan Fowler, M. Am. Soc. C. E., recently de- 





fall. The _ dedication 
of Swift Hall will take place on May 7%. The 
dedication exercises will include an address by 
Mr. Charles Whiting Baker, of New York City, 
Editor of Engineering News. 
TT 
THE “MAURETANIA” MAINTAINED A SPEED OF 
29 knots over the last 200 miles of her trip ending at 
Liverpool April 20.. This is the highest speed ever re 
corded for an ocean liner. The record run was made 
over the course from Queenstown to Skerries Islets. 
a ee + -_ 
AN EXPLOSION ON THE SUBMARINE BOAT 
“Foca,"’ of the Italian navy, April 26, in the harbor of 
Naples, resulted in the death of seven men and the 
injury of several others. The boat wes sunk. 


2 
> 


ANOTHER FATAL HOTEL FIRE occurred in Topeka, 
Kan., on April 24. The Central Hotel, a two-story brick 
structure in the business district, was destroyed, and 
four persons, one an employee of the hotel, were killed 
The cause is given as “crossed electric light wires.”’ 


* 
> 


THE UNITED STATES DREDGE “CLATSOP,” which 
started from Philadelphia, Dec. 9, 1908, for a 17,000 
mile trip around Cape Horn to Portland, Ore. (Eng. News, 
Dec. 17, 1908, p. 674), reached that port April 20, mak- 
ing the voyage under her own steam in 132 days, 54 of 
which were spent in vzrious ports taking on coal and 
supplies. 








i athainsntiennieliioned 
THE RED STAR LINER “LAPLAND,” the largest 
and newest vessel of that line, reached New York on her 
maiden voyage April 19. The steamer is the largest 
that could be built to enter the port of Antwerp, her 
terminus on the other side of Atlantic. She is 620 ft. 
long and 70 ft. broad, with a gross tonnage of 18,694 
tons. She is driven by reciprocating engines connected 
to twin screws. Especial attention has been paid on the 
‘“‘Lapland”’ to the first and second class passenger ac- 
commodations. Although she is by no means the largest 
steamer now entering the port of New York, her seating 
and berthing capacity for first-class passengers is passed 
only by one or two of the very largest ships. With this 
increased accommodation for passengers, is also a highly 
developed style of interior decoration and furnishing 


” 
> 


PROTECTION FROM FLOODS at Augusta, Ga., is to 
be undertaken by the city. Levees and drainage chan- 
nels will be built and about half a million dol\ars will 
be expended. 





” 
+> 


HARBOR IMPROVEMENTS TO COST $9,000,000 on 
the part of San Francisco are authorized by a bill just 
passed by the California Legislature. The scheme must 
have the sanction of the voters of the city. The bill 
authorizing the expenditure was drawn for and pushed 
by the Merchants’ Association of San Francisco. 
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LOWERING THE GRADE of the portion of Pittsburg 
known as The Hump, or Grant's Hill, has been under 
consideration for some time past. The scheme has 
reached the stage of an estimate of cost, prepared by the 
Board of Public Works, placed at $1,165,000 for re- 
moving the bill, $300,000 for damages to street railways, 
and $2,000,000 for damages to private property and 
contingencies, making a total of $3,465,000. From a 
sketch map published in the Pittsburg “Dispatch” of 
April 15, it appears that upwards of thirty city 
blocks are involved, and that the maximum depth of ma- 
terial to be removed is 17.9 ft. Mr. W. A. Magee has 
recently taken office as Mayor of Pittsburg. 


<inncanepticnliellpeneniak aia 

BIDS FOR A SLOW-SAND WATER-FILTRATION 
plant for Toronto, Ont., are to be received on May 18. 
Twelve covered filter beds, with an area considerably 
under an acre each, a covered clear-water reservoir with 


a capacity of about 9,000,000 U. 8. gals., seven sand 
washers of the ejector type, a pumping station and a 
laboratory are proposed. Concrete will be used for the 
filters and reservoir, including the groined arches for 
both. Reinforced concrete will be used for some hundred 
feet of 72, 54 and 36-in. pipe, 6, 5 and 4 ins, thick, re- 
spectively. Plans and specifications for the work have 
been prepzred by Hezen & Whipple, Consulting Engi- 
neers, 103 Park Ave., New York City. Mr. Cc. H. Rust, 
M. Am. Soc. C. E., is City Engineer of Toronto. 
— -——— 


OVER 1,000,000 SEEDLINGS are being distributed by 
the State of New York for planting this spring. The 
seedlings are of pine and spruce and have been supplied 
at cost to 149 persons, located in 48 counties. The num- 
ber of seedlings per county ranges from 50 for Monroe 
County to 104,000 for Essex County and 201,000 for 
Oswego County. It is interesting to note that property 
owners in Nassau County, the area of which was origi- 
nally included in the consolidation which constituted 
Greater New York, take 67,4U0 of these seedlings. Be- 
sides supplying the seedlings at cost, the state furnishes 
a foreman to direct the planting, so far as feasible. Prop- 
erty owners pay a proportionate amount of the salary of 
the foreman, together with his expenses. These opera- 
tions are being carried out under the direction of Mr. 
James S. Whipple, Forest, Fish and Game Commissioner 
of New York State, and Mr. C. R. Pettis, State Forester. 





CANADIAN BOUNDARY SURVEYS are to be con- 
tinued in the coming season. Supt. O. H. Tittmann of 
the U. S. Coast & Geodetic Survey and Dominion As- 
tronomer W. F. King are arranging for work on part of 
the northern boundary line of the United States and the 
Alaska boundary. 


> 





A HOT-WATER FOUNTAIN has been established at 
the health resort of Thermopylis, Wyo., and consists of a 
6-in. standpipe 28 ft. high on the pipe line running from 
the Big Spring to the sanitarium end bathhouses. The 
water falls into a concrete basin from which it flows to 
the river. The temperature of the water is about 135° 
F., and the steam effect is said to be very attractive on 
cool days. The fountain was built by the Havemeyer 
Construction Co., of Chicago. 

CEMENT PRODUCTION IN THE UNITED STATES 
during the calendar year 1908, contrary to the prelimi- 
nary reports that have been issued, shows an increase 
over any preceding year. The figures for the past two 
years, as given out in a preliminary report of the U. 8S. 
Geological Survey, are as follows: 





1908 —-——_ ——--1907T———> 

Cement. Bbls. Value. Bbis. Value. 
Portland ..51,002,612 $43,472,679 48,785,390 $53,992,551 
Natural .. 1,621,862 808,509 2,887,700 1,467,302 

Puzzolan .. 151,451 95,468 657,252 443, 





52,775,925 $44,376,656 52,230,342 $55,908,851 

In a paper read before the Association of American 
Portland Cement Manufacturers, Dec. 8, 1908 (Eng. 
News, Dec. 24, 1908, p. 731), Mr. E. C. Eckel, the gov- 
ernment cement statistician, predicted a total production 
of Portland cement in the United States of about 48,000,- 
000 bbls. This prediction was based on returns from the 
cement mills of the eastern and southern states. In 
Pennsylvania, New Jersey, New York and Michigan 
there were decided reductions in production. This de- 
crease was offset by remarkable gains reported from 
plants in the middle west and the Pacific coast, partic- 
ularly in Indiana, Illinois and California. 

The increase noted in the Portland cement production 
in 1908 is about at the same rate as has been recorded 
for the past few years. The natural and puzzolan pro- 
duction, on the contrary, has so diminished that the 
total rate of increase of the three kinds of cemen). fell 
off in 1908. 

The preliminary report further says: 


The average price [at the mill—Ed.] of the entire 
Portland cement output in 1908 was only 85 cts. a bbi— 
36 cts. below the average price in 1907. The 1908 price 
is the lowest on record, the previous low point—88 cts. 
a bbl.—having been reached in 1904 as the result of 
business depression in that year. 


Personals. 


Mr. J. R. Harrigan, of Buffalo, N. Y., has been ap- 
pointed General Superintendent of the Columbus, Dela- 
ware & Marion Ry. 

Mr. J. W. Dawsey, Superintendent of the northern di- 
vision of the Canadian Northern Ry., with headquarters 
at Dauphin, Man., has resigned. 

Mr. F. A. Delano has resigned his position as Presi- 
dent of the Wheeling & Lake Erie R. R. and has been 
succeeded by Mr. Edwin Gould. 

Mr. Alexander Potter, Assoc. M. Am, Soc, C. E., has 
been elected an honorary member of the Association of 
Managers of Sewage Disposal Works, of Great Britain. 

Mr. Jean Bart Belcomb has severed connection with 
the Lake Construction Co. and has opened an office as a 
consulting engineer at 184 La Salle St., Chicago, Ill. 


Mr. W. D. Robbins, City Engineer of Niagara Falls, 
N. Y., will retire from that position May 1 to become 
Engineer for the Board of Water Commissioners of that 
city. 

Mr. F. H. Thomas, formerly Superintendent of the 
Bellefont Central R. R., has been made Vice-President 
and General Manager. The office of superintendent has 
been abolished. 


Mr. John C. Grady has resigned his position as Di- 
rector of the Depertment of Docks of Philadelphia, Pa. 
His resignation will take effect upon the appointment of 
his successor. 


Mr. A. M. Shaw, Assoc. M. Am. Soc. C. E., has tem- 
porarily closed his office at Dixon, Ill., to take up 
special work in southern Louisiana for the U. S. De- 
partment of Agriculture. 


Mr. S. R. Dungan has been appointed City Engineer of 
Boulder, Colo. He was until recently employed by the 
Denver Reservoir & Irrigation Co. in connection with 
work on the Standley Lake project. 


Mr. Welton H. Sears has been appointed Division En- 
gineer of the Charles River Basin Commission in charge 
of the Office at Boston, Mass., to succeed Mr. Edward 
C. Sherman, Assoc. M. Am. Soc. C. E., resigned. 


Mr. Edwin P. Dawley, M. Am. Soe. C. E., Engineer of 
Construction for the New York, New Haven & Hartford 
R. R., has established an office as a constructing and 
consulting engineer in the Banigan Bldg., Providence, 
R. I. 


Mr. R. M. Raymond, M. Am. Inst. M. E., formerly 
General Manager of the El Oro Mining & Railway Co., 
has become Managing Director, with headquarters in 
Mexico City. He will be succeeded as General Manager 
by Mr. Alfred F. Main, M. Am. Inst. M. E., formerly 
Assistant General Manager. 


Mr. Harry Barker, Assoc. Am. Inst. E. E., Associate 
Editor of Engineering News, was married on April 21 at 
Burlington, Vt., to Marion I. Booth, daughter of Col. 
and Mrs. Edward J. Booth. The ceremony was per- 
formed at the Booth residence on College St. Mr. and 
Mrs. Barker will reside at Montclair, N. J. 


Mr. W. H. Kirkbride, formerly Assistant Resident En- 
gineer of the Sacramento division of the Southern Pa- 
cific Ry., has been appointed Resident Engineer of the 
Coast division with headquarters at San Francisco, Cal., 
to succeed Mr. C. K. Clark, resigned. Mr. Wm. M. 
Jaekle has been appointed to the position vacated by Mr. 
Kirkbride. 


Louis Lacoste, inventor of the ship brake soon to be 


tested on the U. S. S. ‘‘Indiana,’’ died April 13 in Mon- 
treal, Can. 


Benoni Lockwood, formerly President of the board of 
fire underwriters of New York City, died April 27 at his 
apartments in New York City. He was born at Provi- 
dence, R. L., in 1834 and was a graduate of the University 
of Pennsylvania in the class of 1852. 


Mace Moulton, M. Am. Soc. C. E., died from heart 
disease April 27 as he was entering the Ansonia Hotel in 
New York City. Mr. Moulton was born at Manchester, 
N. H., in 1854, and graduated at Dartmouth College and 
the Thayer School of Engineering. He came to New 
York City seven years ago, and at the time of his death 
was President of the Millbrook Co., in New York City 
and also maintained an office as consulting engineer. 
He is survived by his wife, two sons and a daughter. 


Robert G. Curtis, formerly Superintendent of the North- 
ampton division of the New York, New Haven & Hart- 
ford R. R., died April 20 in Northampton, Mass. Mr. 
Curtis was 75 years old. He became Assistant Superin- 
tendent of the Northampton division in 1871 and was 
made Superintendent 20 years later. When the North- 
ampton and Air Line divisions were combined, he became 
Assistant Superintendent of the new division thus formed. 
He resigned in 1904 on account of ill health. 

Rear-Admiral William J. Barnette, U. S. N., retired, 
Superintendent of the Naval Observatory, died April 19 
at the Naval Medical: School Hospital in Washington, 


D. C. Rear-Admiral Barnette was | ee 
N. Y., in 1847, and graduated at An: Orrisvilig 











became an ensign in the following be 1968. By 
sequently promoted through the var ae Sub. 
ing a commander in 1899. His promo re becom. 
rear-admiral occurred in 1898 and he STC Tank of 
the retired list Jan. 31, 1909. He a ansterred to 
perintendent of the Naval Observatory — a8 Sy. 
and remained in that position up to th <0 1m 

Nethan Pratt Towne, Chief Engine. ala “_ 
Son’s Ship & Engine Building c a Tamp @ 
at his home in Philadelphia. He wa _ April 
Me., in 1844. Mr. Towne enlisted in r Augusta 
the beginning of the Civil War ana br Navy y: 
every engagement of importance along a seeriy 
board. After the war, he became a; ae Br: 
Naval Academy and later served as OF at the 
Government. He resigned in 1894 ¢o poetic ni... 
of the Cramp company, of which he } x a employ 
gineer for the past four years. Mr. 7 Chet En. 
ber of the Society of Naval Architec: he ens 
neers. “TiDe Engi. 


John Dennin Hall, formerly Chief & >. r of 
Coburn Co., of Philadelphia, died Apri! 2 in . a 
City. Mr. Hall was born at Salisby idle 


N. Y., im 1828, and is said to have bec, ane Os, 
alumnus of Union College, where he \ wai a 
1854. After leaving Union College, \ aeons ¥ 
special course, receiving degrees in bo: vil a me - 
chanical engineering. While in the employ of = a 
Coburn Co. he invented a machine for n facturi te 
large thermometers commonly used for wertieannal 
poses and he held patents for a large py; we - ~ 
devices. At the time of his death he at pon 


plans for a new aeroplane propeller. 


Engineering Societies. 


oats COMING MEETINGS. 
NTERNATIONAL MA oe 
eae STER BOILER MAKER 


April 27 to 30. Annual meeting at Lovicvi 
Secy., H. D. Vought, 95 Liberty St., New Yue pa 
—_ SOCIETY OF MECHANICAL ENGINEERS 
ay 4-7. Spring meeting at Washington. p C. Seer 
Lalvin W. Rice, 29 West 39th St., New York City.” 
AMBRICAN ELECTROCHEMICAL SOCIETY 
Bene son teem manting at Niagara Falls, Canad 
Bethiehon: Pe chards, Lehigh University, South 
AIR BRAKE ASSOCIATION 
May 11-14. Annual meeting at Richmond, V: 
P F. M. Nellis, 53 State St. Boston, Mac," S*™ 
MERICAN FOUNDRYMEN’S ASSOCIATION 
May 18-20. Annual meeting at Cincinnati, Ohio Secy 
Richard Moldenke, Watchung, N. J. Pig 
os raTL.Way ASSOCIATION. 

q nnual meeting at New York (ij S 
wan ®, Allen, 24 Park Place, New fot Oe 
NATIONAL FIRE PROTECTION ASSOCIATION 

May 25-27. Annual meeting at New York om Seey 
W. H. Merrill, 382 Ohio St., Chicago, IL a 
NATIONAL ELECTRIC LIGHT ASSOCIATION. 
June 1-4. Annual convention at Atlantic City, N. J 
oie” W. W. Freeman, 29 West 39th St., New York 
AMERICAN WATER-WORKS ASSOCIATION 
June 8-12. Annual convention at Milwaukee, Wis 
Fil Sr M. Diven, 14 George St., Charleston, S. ¢. 
ICAN RAILWAY MAS SCHANICS' As- 
SOCIATION: ASTER MECHANICS’ As 


June 16-18. Annual convention at Atlantic City, N. J 
Secy., Jos. W. Taylor, 390 Old Colony. Bldg, Chi- 
cago, Ill. 

MASTER CAR BUILDERS’ ASSOCIATION. 

June 21-23. Annual convention at Atlantic City, N. J. 
Secy., Jos. W. Taylor, 39 Old Colony Bldg., Chi- 
cago, Ill. 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. 

June 21-23. Annual meeting at Chicago, Ill.  Secy. 
D. B. Sebastian, C. @ EB. I. R. R., 327 La Salle Sta 
tion, Chicago, iu. 


ASSOCIATION OF RAILW L P J N- 
TENDE AY TELEGRAPH SUPERI 


June 23-25. Annual meeting at Detroit, Mich. Seey. 
P. W. Drew, Wisconsin Central Ry., Chicago, Ill. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
June 24-25. i-annual meeting at New York City. 

rte A C. Olsen, Polytechnic Institute, Brook- 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS . 


June 28. Annual convention at Frontenac, N. ¥. 
— Ralph W. Pope, 33 West 39th Si, New York 
y. 


S’ AS0. 


AMERICAN SOCIETY FOR TESTING MATERIALS. 
June 29-July 3. Annual meeting at Atlantic City, N.J. 
as Edgar Marburg, University of Pennsylvania, 
Philadelphia, Pa. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
July 6-9. Annual convention at Bretton Woods, N. H 
acy- Chas. W. Hunt, 220 West 57th s\., New York 
y. 


AMERICAN SOCIETY OF HEATING AND VENTILAT- 
ING ENGINEERS. 
July 15-16. Summer meeting at Indi: «polls, Iné 
on.” Ww Mackay, P. 0. Box 181 New York 
y. 





NEW YORK ELECTRICAL SOCIETY. the meet 
ing to be Aeld in New York City * 29, Mr. 
B. A. Behrend, M. Am. Inst. BE. E., w __ lecture @ 
“The Design and Characteristics of Mo “1 Bleetrle 
Machinery.”’ 
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